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1. INTRODUCTION

1.1 The Critical Ecosystem Partnership Fund

The Critical Ecosystem Partnership Fund (CEPF) is a collaborative funding initiative of the
I’Agence Francaise de Développement (AFD), Conservation International (Cl), the European
Union (EU), the Global Environment Facility (GEF), the Government of Japan, the John D. and
Catherine T. MacArthur Foundation, and the World Bank. Their shared interest and objective is
the conservation of biodiversity hotspots — Earth’s most biologically rich yet threatened areas.

CEPF differs from most other funding agencies in two main ways. Firstly, its focus is on
biological, rather than political, boundaries and units. This allows CEPF to support strategies that
are expected to be more effective with a regional, rather than national, approach, including
actions and alliances that span the boundaries of one or more countries or territories. Secondly,
CEPF’s focus is on civil society organizations (CSOs), including community-based
organizations, academic and research institutions, non-governmental organizations (NGOs), and
private sector bodies and companies. Specifically, by encouraging and facilitating civil society
participation in nature conservation, and by aiding collaborations and alliances among groups, it
is envisaged that a more participatory approach to solving local challenges will emerge. By
engaging and supporting such groups, it is hoped that new and innovative ideas and solutions to
local challenges will be developed and applied, for the benefit of stakeholders, both locally and
elsewhere.

1.2 The Guinean Forests of West Africa Biodiversity Hotspot

The Guinean Forests of West Africa Biodiversity Hotspot (hereafter, for brevity, the Guinean
Forests Hotspot), as defined by Mittermeier et al. (2004), extends across the southern part of
West Africa and into Central Africa north of the Congo Wilderness Area (Figure 1.1). The
hotspot covers 621,705 km? and can be divided into two subregions. The first subregion,
referred to as the ‘Upper Guinean Forests’, stretches from Guinea in the west, through Sierra
Leone, Liberia, Cote d’lvoire, Ghana, Togo and, marginally, into Benin. The second subregion,
the ‘Lower Guinean Forests’, covers much of southern Nigeria, extends into southwestern
Cameroon, and also includes Sdo Tomé and Principe and the offshore islands of Equatorial
Guinea. The Guinean Forests are one of eight biodiversity hotspots in Africa and Madagascar.

The Guinean Forests support impressive levels of biodiversity, having high levels of species
richness and endemism. In terms of plants, approximately 9,000 species of vascular plant are
believed to occur in the hotspot, including 1,800 endemic species (Mittermeier et al. 1998,
2004). The hotspot also supports an exceptional diversity of other terrestrial species. There are
416 mammal species (representing nearly a quarter of the mammals native to continental Africa),
917 bird species, 107 reptile species and 269 amphibian species within the hotspot boundary
(Mittermeier et al. 2004; updated through analysis of Red List data). Of these species, 65
mammals, 48 birds, 20 reptiles and 118 amphibians are thought to be endemic to the hotspot.
The hotspot is among the world’s top priorities for primate conservation, with five Critically
Endangered and 21 Endangered species (Oates et al. 2011, IUCN 2015a).



Figure 1.1 Boundary of the Guinean Forests Hotspot
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Ninety-two percent of the hotspot’s primates are endemic (Mittermeier et al. 2004). Freshwater
habitats of the hotspot are equally rich, and the diversity and endemism of freshwater taxa such
as crabs, fish, mollusks, odonates, plants and shrimps is believed to be particularly high. For
example, around one-third of the freshwater fishes found in the hotspot are considered endemic
(Paugy et al. 2003).

In addition to their biological richness, a number of ongoing threats to biodiversity in the
Guinean Forests have resulted in the loss of more than 85 percent of the native vegetation cover,
and qualify the region as a hotspot (Mittermeier et al. 2004). Major threats include agricultural
expansion to provide for the needs of an expanding population in rural and urban areas,
unsustainable logging and fishing, hunting and trade of bushmeat, industrial and artisanal
mining, industrial development, climate change and pollution, among numerous others. Many of
the threats to biodiversity occurring in the region are linked, either directly or indirectly, to a
high incidence of poverty, political instability and/or civil conflict.

1.3 Previous CEPF Investment in the Hotspot

In September 2012, the CEPF Donor Council selected the Guinean Forests Hotspot for profiling
and future investment. This was intended to be a full reinvestment, following an initial
investment and subsequent consolidation phase between 2001 and 2011, during which CEPF



provided a total of USD 8.3 million in support to conservation projects in the Upper Guinean
Forests subregion. The current ecosystem profile builds on the results achieved and lessons
learned from these earlier investments, as outlined below.

During the first full investment period, from 2001 to 2006, CEPF’s investment niche focused on
promoting connectivity in a broad sense, seeking not only to promote ecological connectivity but
also to promote improved coordination from a political, social, and administrative perspective.
CEPF adopted this niche in response to the region’s emergence from years of civil war, which
created a great deal of political and administrative fragmentation in the governance of its natural
resources. Civil conflict continued to challenge conservation efforts, even during CEPF grant
making. CEPF recognized that a successful conservation program required skilled civil society
groups, which were lacking at the time. In response, the initial five-year investment phase
focused on several priorities: providing NGOs and private organizations with the capacity to
manage biodiversity conservation; strategic funding for strengthening institutional capacity,
biodiversity monitoring and public awareness building; and the launch of a small grants fund.

Over the first five-year investment period, grantees achieved several important milestones:

e Twenty-five national and international NGOs and private sector partners built their
capacities in a variety of technical and geographic areas, from organizational
administration and project management, to the generation and use of biological
information and data for decision making.

e Networks, such as the Environmental Forum for Action in Sierra Leone and the BirdLife
West Africa partnership, were established and/or strengthened to foster cooperation and
coordination. These networks served as avenues for communication, collaboration, and
learning, and generated the desire for a regional conservation vision.

e A total of 186,268 hectares was afforded improved protection, including Liberia’s Nimba
Nature Reserve, which is contiguous with a World Heritage site in Guinea and Cote
d’Ivoire. Sapo National Park in Liberia was expanded, while the government of Ghana
upgraded protection of a 100,000 hectare forest reserve. Furthermore, grantees helped
establish a new, coherent legal framework for forest conservation in Liberia.
Management of priority sites improved in Liberia, Sierra Leone, Ghana, Togo, and Cote
d’lvoire.

e Baseline biological data collection led to a consensus-based prioritization of conservation
outcomes that continues to be used to this day, and which forms the basis for the
conservation outcomes defined in the current ecosystem profile. CEPF-supported rapid
biological assessments in Guinea, Liberia, Cote d’lvoire and Ghana stimulated interest
from civil society and governments in new sites critical for conservation.

e More than 140 communities were exposed to conservation projects at multiple levels,
from project design, implementation, and results monitoring. CEPF projects involved
local communities in all focal countries targeted in the first phase.

At the end of the first funding phase, CEPF’s donors and Secretariat, as well as stakeholders in
the Upper Guinean Forests recognized that further CEPF investment was warranted due to
several factors: the sustainability of CEPF-funded initiatives remained fragile; communities still
needed support to strengthen the linkages between livelihoods generation and conservation; and



capacity limitations within government agencies and civil society groups continued to stymie the
achievement of conservation outcomes. As a result of these factors, CEPF donors approved a
three-year consolidation phase from 2008 to 2011. Three investment priorities were targeted over
this period: (i) support to promote financial sustainability of CEPF initiatives; (ii) strengthening
of the linkages between livelihoods generation and community participation in the conservation
agenda through a small-grants program; and (iii) building capacity of local actors for
conservation. The consolidation phase limited site-based investment to priority areas in Liberia
and Sierra Leone, while continuing to foster capacity building across the subregion.

During the consolidation phase, CEPF grantees achieved several important results:

Capacity-building activities bore fruit for community and local civil society groups
across a variety of sites. For example, Sierra Leone’s Environmental Foundation for
Africa (EFA) emerged as a conservation leader in West Africa, growing with more staff,
programs, and donors. EFA founded and chaired the Environmental Forum for Action, a
network of 14 ‘green actors’ across Sierra Leone, which was launched with a CEPF small
grant. EFA also opened the Biodiversity and Renewable Energy Learning Center in a
forest preserve near Freetown, which serves as a place for learning exchange for
practitioners from throughout the region.

CEPF grantees helped to lay the foundation for long-term funding through several pilot
projects. For example, the government of Sierra Leone declared Gola Forest Reserve a
national park in preparation for what subsequently became West Africa’s first Reduction
of Emissions from Deforestation and Forest Degradation (REDD+) project.

In Liberia, Arcelor Mittal, an iron ore mining company, entered into West Africa’s first
mining offset project to provide sustainable conservation funding and generate income
for local communities. The initiative funded conservation agreements developed by
CI’s Conservation Stewards Program, whereby local communities agreed to a five-year
benefit package to offset foregone access to resources within East Nimba Nature Reserve.
The benefit packaged included job training to convert hunters into ecoguards, funding to
establish household piggeries, technical support to improve rice production and skills
training for community health workers.

CEPF’s earlier investments provided an important foundation and important lessons upon which
to launch a new investment phase in the hotspot. The main lessons learned are summarized

below:

Emerging NGOs need to start small. They require oversight and capacity building in
addition to just money, and they benefit from sharing experience with others.

Some capacity building approaches appear to work better than others. For instance,
mentoring of a small organization by a larger, longer established one seems to be more
effective than professional training courses. Nevertheless, retaining trained staff is a
major challenge for smaller CSOs, as they tend to leave to take up jobs that offer higher
or more reliable salaries.

Local groups have taken the initiative to form partnerships and networks, for example the
Environmental Forum for Action in Sierra Leone. Such collaborations are integral to
avoiding duplication of effort and maximizing conservation results.



e CEPF investments in environmental education and outreach have been innovative and
unusual, in an effort to get beyond conventional efforts, which have not proven
successful (but continue to be used). More innovative communication strategies,
featuring the use of film, drama, music and hands-on experience appear to have been
more effective at generating enthusiasm and awareness.

e Community participation needs to be encouraged at all stages of the design and
implementation of conservation interventions, to ensure they are locally owned.

e Sustaining community motivation to support conservation goals beyond the end of
projects was identified as a challenge by several grantees, especially where financial
incentives are used.

e Although CEPF investments have been instrumental in generating biodiversity data, they
fell short of setting up a region-wide biodiversity monitoring system, as originally
planned. One lesson that can be drawn from this is the importance of setting feasible
objectives that are well founded in an analysis of the capacity of civil society in the
region.

e Corridor creation in West Africa is complex and challenging, and requires substantial
incorporation of livelihood components. Poverty is a constant obstacle to conservation
success, and CEPF’s projects that have included alternative income generation
components have often yielded significant results.

e There is a great need for a range of grant sizes, to engage partners of differing capacities.
Small grants can be particularly useful for engaging the many smaller CSOs in the
hotspot that lack the capacity to handle larger amounts of funding.

Above all, the earlier investments by CEPF in the Upper Guinean Forests demonstrated that,
with appropriate support and guided by a common plan of action, civil society groups are able to
contribute meaningfully to conservation efforts in West Africa. Many of the CSOs in the Upper
Guinean Forests that actively participated in the ecosystem profiling process were very small
organizations at the start of the first investment phase, suggesting that investing in small local
NGOs has results, at least in a significant proportion of cases. There is, nevertheless, a need for a
longer-term engagement by CEPF and other funders, because increases in capacity and on-the-
ground conservation results require considerable time to be achieved and secured.

In light of this, CEPF’s Donor Council directed the CEPF Secretariat to develop a shared
strategy for a new phase of investment in the Guinean Forests through empowering and engaging
civil society organizations active in conservation. Although the primary purpose of this
document - the ecosystem profile - is to provide a strategy for CEPF investment in the hotspot, it
is also designed for use by other donors, government agencies, civil society organizations and
private sector groups. Coordinated efforts among multiple institutions are required to confront
the challenges facing biodiversity, ecosystem services and communities in the region today.

1.4 Development of the Ecosystem Profile

CEPF commissioned the preparation of this ecosystem profile to guide its planned reinvestment
in the hotspot. The profile provides an analysis of the current situation across the hotspot, and
which frames a detailed strategy for CEPF investment over a five-year period, between 2016 and
2021. The profile presents an overview of the hotspot, dealing with, in turn, biological and
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ecological importance (Chapter 3), targets for conservation (Chapter 4), socioeconomic, policy
and civil society contexts (Chapters 5, 6 and 7), threats to biodiversity (Chapter 8) including
climate change (Chapter 9), and patterns in conservation investment (Chapter 10). This
situational analysis informs the definition of a niche for CEPF investment (Chapter 11), an
investment strategy (Chapter 12) and a plan for sustaining results beyond the end of the
investment phase (Chapter 13).

In addition to using existing datasets and reports, including from the earlier ecosystem profile for
the Upper Guinean Forests subregion (CEPF 2000), the information contained in this profile has
been gathered through a participatory process, involving consultations with a range of
governmental and non-governmental stakeholders in the region (see Chapter 2). The reasoning
behind such a participatory approach is the desire to develop a shared strategy from the outset;
one that accounts for the needs and ongoing activities of the region’s stakeholders, and allows
other donors and programs to complement CEPF investments.

The release of this profile will be followed by a multi-year period of implementation through
grant-making to CSOs, which will be guided by a CEPF Regional Implementation Team (RIT).
CSOs will be asked to submit proposals for activities that are in line with the strategic directions
and investment priorities identified through the profiling process (Table 12.3).

2. BACKGROUND

This chapter describes the process used to prepare this ecosystem profile, including summary
information on all partners involved. The profiling process entailed a rapid assessment and
evaluation of the biodiversity values of the hotspot (at species, site and corridor scales) and the
causes of biodiversity loss and their root causes, coupled with the compilation of an inventory of
current conservation and development investments in the region. The ecosystem profile was
prepared by a consortium consisting of the West and Central Africa Programme of the
International Union for Conservation of Nature (IUCN-PACO), the Global Species Programme
of the International Union for Conservation of Nature (IUCN-GSP) and the United Nations
Environment Programme-World Conservation Monitoring Centre (UNEP-WCMC), with
technical contributions from BirdLife International, Cl and other partners, including independent
consultants with extensive expertise in the region.

The profiling process began with the organization of an advisory group meeting in Accra, Ghana
(December 10-12, 2013), followed by stakeholder consultation meetings in Lomé, Togo
(February 17-18, 2014) and Douala, Cameroon (February 24-25, 2014). However, the outbreak
of the Ebola virus in March 2014, which affected four of the 11 countries in the hotspot (Guinea,
Liberia, Nigeria and Sierra Leone) meant that travel and meetings around the region were
severely restricted, requiring the postponement of some the planned consultation activities, and
replacement of others by remote consultations. Following the lifting of travel restrictions
introduced during the Ebola outbreak, the stakeholder consultation process was concluded with
two final stakeholder workshops, in Monrovia, Liberia (August 27-28, 2015) and Limbé,
Cameroon (September 2-3, 2015), and a consultation with members of the BirdLife International
Africa Partnership in Akosombo, Ghana (October 11-13, 2015).



The main activities of the profiling process were:

i.  Defining the conservation outcomes for the Guinean Forests Hotspot at species, site and

corridor scales;

ii.  Analyzing the socioeconomic, policy and civil society context, and assessing the relevant
pressures and threats to the biological values of the region;

iii.  ldentifying current conservation investments in the hotspot by donors, NGOs and
governments;

iv.  Consulting a wide range of national and international stakeholders with knowledge of the
hotspot in order to gather and validate information and to assist with analysis; and

v.  Defining CEPF’s niche and investment strategy for the hotspot.

The combined expertise found within IUCN-PACO, IUCN-GSP and UNEP-WCMC provided
the consortium with an in-depth understanding of the methodology for identification of Key
Biodiversity Areas (KBAs; which provide the main geographical lens for CEPF investment),
including firsthand experience of its application in other CEPF hotspot profiling exercises.

As CI had already completed much work on defining terrestrial KBA and conservation corridors
in the Upper Guinean Forests subregion during the previous investment phase (see Chapter 4),
much of the focus of the current profiling process was on:

i.  Refining existing terrestrial KBAS;
ii.  ldentifying terrestrial KBASs in the Lower Guinean Forests subregion; and
iii.  ldentifying freshwater KBAs across the whole hotspot, as these were not explicitly
considered during the profiling process for the first phase of CEPF investment.

The process involved synthesizing and analyzing existing biological and thematic information, as
well as undertaking a participatory approach to verifying the profile structure, contents and
overall strategy. This verification involved major stakeholders in the region, and especially
representatives from NGOs, research institutions, the private sector and governments. The aim
was to gather relevant current information on context and threats, to reach consensus on
conservation priorities, and to ensure that stakeholders were part of the process and that they had
ownership of the strategy.

The profiling process also capitalized on priority-setting work that has already taken place in a
number of the countries covered by the hotspot, including the development of National
Biodiversity Strategies and Action Plans (all hotspot countries), national biodiversity strategies
gap analyses (Cameroon, Ghana, and Nigeria) and National Adaptation Programmes of Action
(Benin, Guinea, Liberia, S&o Tomé and Principe, Sierra Leone and Togo).

2.1 Consultation Process

The profile development process began with an electronic review of literature related to the
Guinean Forests, in particular the earlier work carried out by CEPF in the Upper Guinean Forests
subregion. This was followed by the invitation of representatives of major stakeholder groups to



participate at consultation workshops, with the intension of gathering inputs for the development
of the profile. Four different processes were employed:

i.  Meeting of an Advisory Group at the onset of the prioritization process;
Ii.  Three subregional stakeholders consultation workshops for initial data collection and
agreement on criteria for analysis;
iii.  Remote, questionnaire-based consultations; and
iv.  Final stakeholder consultation workshops at the end of the process.

Other methods included review of electronic documents collated from online sources, and
outreach to key stakeholders by telephone, Skype and emails. These methods were very
important, especially to fill gaps in information obtained from the stakeholder consultations.

2.1.1 Advisory Group

A 23-member Advisory Group comprising of representatives of leading civil society groups,
GEF focal points, international and regionally-based individuals well versed in conservation
issues of the region, and donors from the 11 countries was established. This group had the
mandate to advise on the profiling process, as well as to contribute to the final profile, depending
on individual expertise. The Advisory Group members were selected based on their past and
ongoing experiences, with a view to achieving a balance of interest across countries, taxonomic
groups, etc. This group met in Accra, Ghana in December, 2013, and this meeting was also used
as an opportunity to officially launch the profiling exercise. Although 50 individuals were invited
to serve on the Advisory Group, only 23 were able to make it to the meeting due to other
engagements. They discussed and validated plans for elaborating the ecosystem profile, notably
the plans for in-country consultations, and agreed to: raise awareness about the process in their
respective countries and networks; provide data or suggestions of experts for definition of
conservation outcomes; advise the profiling team on policies and legislation related to
conservation; and review drafts of the profile. The Advisory Group formulated the following
recommendations: facilitate capacity-building, notably on how to showcase results of the project
and what needs to be done; build the capacity of NGOs, communities and government to
contribute to the profiling process and implement of the investment strategy that emerges; ensure
that that the strategy is holistic and not just focused on the forestry sector but also on other
sectors, including agriculture, tourism and mining.

2.1.2 Initial Consultation Workshops

The participatory consultation and verification process, which is important for ensuring
consensus and buy-in to the profiling exercise, was carried out through three separate stakeholder
consultations, with the overall objective of developing a strategic investment program for the
conservation and sustainable management of the Guinean Forests ecosystems. These workshops
gave the profiling team opportunities to gather inputs on draft outcomes and to obtain additional
baseline data, useful in defining the investment strategy for the hotspot, as well as information on
current investments in the hotspot.



The three initial consultation workshops were as follows:

I. Accra, Ghana (December 11-12, 2013). This workshop targeted the hotspot’s
Anglophone countries (Ghana, Liberia, Nigeria and Sierra Leone). It was immediately
preceded by the Advisory Group meeting, some of whose members participated in this
workshop.

ii. Lomé, Togo (February 17-18, 2014). This workshop was aimed at Francophone
countries in the Upper Guinean Forests subregion (Benin, Guinea, Céte d’lvoire and
Togo).

iii.  Douala, Cameroon (February 24-25, 2014). This workshop was aimed at the countries
of the Lower Guinean Forests subregion (Cameroon, Equatorial Guinea and Sdo Tomé
and Principe) except for Nigeria, which was covered by the Accra workshop.

At each of the stakeholder consultation workshops, the profiling team explained the process and
invited the assistance of stakeholders for identifying conservation outcomes. Participants were
invited to provide contextual information on biodiversity, threats, current investments, civil
society and policies in their countries, through completion of a questionnaire. Participants’ views
were sought on thematic priorities for CEPF investments, which later informed the scope of the
investment strategy.

2.1.3 Remote Stakeholder Consultations

A second series of workshops were planned for September 2014, with a view to collating specific
information on conservation outcomes. Unfortunately, the outbreak of the Ebola virus across
many of the hotspot’s countries, and the subsequent international flight restrictions, rendered
these workshops logistically impossible. It was, therefore, decided to undertake this stage of the
consultation through a remote, questionnaire-based process. More than 90 experts from across
the 11 hotspot countries and beyond completed questionnaires with information on individual
sites and corridors, related to management capacity, funding status, provision of ecosystem
services, and recommendations for thematic investment priorities. Of these 67 completed and
returned the questionnaires, providing a rich source of information to inform the identification
and prioritization of KBAs. To facilitate this process, three small meetings were held, with the
aim of completing these questionnaires in a group environment. The first was held in Calabar,
Nigeria (September 19, 2014) by Wildlife Conservation Society (WCS)-Nigeria Program, The
second was held in Monrovia, Liberia (September 30 and October 1, 2014) by the Rural
Integrated Centre for Community Empowerment (RICCE) and Farmers Associated to Conserve
the Environment (FACE). The third was held in Freetown, Sierra Leone by the Conservation
Society of Sierra Leone (October 3, 2014).

2.1.4 Final Consultation Workshops
To conclude the consultation process, two final stakeholder workshops were held as follows:
i.  Monrovia, Liberia (August 27-28, 2015) with 20 senior stakeholders representing
Guinea, Sierra-Leone, Liberia, Cote d’lvoire and Ghana.

ii. Limbe, Cameroon (September 2-3, 2015) with 31 senior stakeholders representing
Nigeria, Cameroon, Sdo Tomé and Principe and Equatorial Guinea.



Each workshop had the following objectives:

I.  Address information gaps in relation to the civil society context (Chapter 7) and analysis
of conservation funding (Chapter 10).
ii.  Collect stakeholders’ inputs and comments on the other chapters making up the

situational analysis.

iii.  Reach consensus on the CEPF investment niche (Chapter 11) and strategy (Chapter 12).
iv.  Reach a consensus on priority sites for CEPF investment.

The two workshops were successful at reaching broad consensus among participants regarding
the CEPF investment strategy for the hotspot, and there was remarkable convergence between
the two subregions in this regard. The workshops also enabled a focusing of the georgraphic lens
for CEPF investment, through selection of priority sites from a shortlist prepared through an
analysis conducted earlier in the profiling process.

The final consultation workshops were complemented by consultations with local NGO partners
of BirdLife International in West Africa during October 11-13, 2015. This ensured that inputs
were captured from some of the most well established local conservation groups in the hotspot,
who were unable to participate in the earlier workshops.

Table 2.1 shows the various consultation workshops held and the number of participants at each.

Table 2.1 Stakeholder Consultation Workshops Held in the Guinean Hotspot

Workshop Location Held Date of workshop N.O.' of
participants

Advisory Group Meeting Accra, Ghana Dec 10, 2013 28
Initial Consultation Workshop for Accra, Ghana Dec 11-12, 2013 28
Anglophone West Africa
Initial Consultation Workshop for Lomé, Togo Feb 17-18, 2014 25
Francophone West Africa
Initial Consultation Workshop for the Lower Douala, Cameroon Feb 24-25, 2014 23
Guinea Forests Subregion
National Consultation for Nigeria Calabar, Nigeria Sep 19, 2014 12
National Consultation for Liberia Monrovia, Liberia Sep 30 - Oct. 01, 2014 21
National Consultation for Sierra Leone Freetown, Sierra Leone Oct 3, 2014 3
Final Consultation Workshop for the Upper Monrovia, Liberia Aug 27-28, 2015 20
Guinean Forests
Final Consultation Workshop for the Lower Limbé, Cameroon Sep 2-3, 2015 31
Guinean Forests
Final Consultation with local NGOs from Akosombo, Ghana Oct 11-13, 2015 20
the BirdLife International Africa Partnership
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3. BIOLOGICAL AND ECOLOGICAL IMPORTANCE OF THE GUINEAN
FORESTS HOTSPOT

3.1 Introduction

The Guinean Forests Hotspot supports impressive levels of biodiversity, including numerous
endemic species, making it a conservation priority at the global scale. The hotspot is ranked
among the world’s foremost regions for mammalian diversity. Nearly one quarter of the mammal
species native to continental Africa are represented within the hotspot. Notable threatened
species in the Lower Guinean Forests subregion of the hotspot include western gorilla (Gorilla
gorilla) and drill (Mandrillus leucophaeus), while the Upper Guinean Forest subregion supports
notable endemics, such as the pygmy hippopotamus (Choeropsis liberiensis) and several species
of forest duikers, such as Jentink’s Duiker (Cephalophus jentinki). The hotspot is one of the top
global priorities for primate conservation due to both high levels of endemism and threat:
92 percent of the hotspot’s 30 species of primate are endemic, and almost all of these are
assessed as threatened on the IUCN Red List.

The hotspot contains many other ecological features that render it globally unique. The Niger
Delta swamp forests, for instance, are the second largest swamp forest on the continent, while the
Central African Mangroves are the largest mangrove stands in Africa and the third largest in the
world. The hotspot’s offshore volcanic islands support notably high levels of endemism,
particularly for their size. One of the largest rivers in West Africa, the Volta, and the delta of the
longest and largest river in West Africa, the Niger, occur within the hotspot boundary. The
Western Equatorial Crater Lakes ecoregion is among several that are listed as globally
outstanding.

This chapter describes the geographical, geological, climatological, biogeographical, biological
and ecological importance of the Guinean Forests of West Africa Hotspot. It also outlines the
importance of the hotspot in terms of the ecosystem services it provides to its human population.

3.2 Geography and Geology

Situated in West Africa and northwestern Central Africa, and including several oceanic islands,
the Guinean Forests Hotspot is a topographically subdued region with few areas of higher ground
(Figure 3.1). The main mountain ranges are the Fouta Djallon Massif, Nimba Mountains, Jos
Plateau, Mambila Mountains (named here as Cameroon-Nigeria Mountains) and the Adamawa
Plateau. The Cameroon-Nigeria Mountains are particularly noteworthy as they contain Mount
Cameroon, a 4,040 m active volcano, in addition to other tall, dormant volcanoes, such as Mount
Oku (3,011 m) and Mount Kupé (2,064 m). Mount Cameroon is the highest formation in this
chain and is the only active volcano in the hotspot, with seven eruptions since 1990 (Cronin et al.
2014).
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Figure 3.1 Topographical Map of the Guinean Forests of West Africa Hotspot

vt o
a4
by 4
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The hotspot boundary itself is defined, to a large extent, by the habitats occurring within it, in
particular by the presence of forested or formerly forested areas. As such, while the hotspot is
difficult to characterize through political boundaries, it lends itself more readily to description
through biogeographical delineations. This chapter makes reference to terrestrial ecoregions, as
described by Burgess et al. (2004), which follow the hotspot boundaries, as well as freshwater
and marine ecoregions, as appropriate.

The hotspot is divided unequally among countries, and, similarly, the proportion of each country
within the hotspot boundary varies greatly. For example, Céte d’lvoire contains the largest
proportion of the hotspot (24.1 percent), while Benin contains the lowest proportion
(0.2 percent). S8o0 Tomé and Principe, and Liberia are the countries with the greatest proportions
of their total area considered part of the hotspot (100 percent and 98.5 percent, respectively),
while Benin is again the lowest (1.2 percent). These figures are summarized in Table 3.1, and it
is important to be aware of these values when reading the later chapters of this profile,
particularly Chapters 4 and 5, where much of the information is presented at the country level, as
data for the portion of each country within the hotspot was generally not available.
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Table 3.1 Total Area and Proportion of the Hotspot in Each Country

Area of overlap with | Percentage of Percentage of
Country TOtEI %rea Guinean Forests hotspot in country in
(km?) Hotspot (km?) each country hotspot
Benin 117,650 1,462 0.2 1.2
Cameroon 469,784 64,272 10.3 13.7
Cote d’lvoire 325,990 150,300 24.1 46.1
Equatorial Guinea 28,051 1,965 0.3 7.0
Ghana 242,178 79,902 12.8 33.0
Guinea 249,691 48,488 7.8 19.4
Liberia 96,861 95,376 15.3 98.5
Nigeria 926,744 127,583 20.4 13.8
Sao Tomé and Principe 1,001 1,001 0.2 100.0
Sierra Leone 73,316 47,350 7.6 64.6
Togo 57,637 6,341 1.0 11.0

Geologically, the majority of the hotspot is underlain by ancient Precambrian rocks that have
been eroded over many millions of years. These rocks are typically nutrient poor, making the
soils derived from them similarly poor in nutrients and often challenging to farm on an annual
basis. In many parts of the hotspot, the farming system relies on the clearance of forest and
bushland, cultivating the soil for one to two years, and then leaving the area fallow to recover its
nutrients for a number of years before farming again.

In some areas, the ancient rocks have been uplifted into mountains and hills, for example in the
Fouta Djallon in Guinea, the Loma Hills in Sierra Leone, the Mount Nimba area of northern
Liberia, the Togo Hills in Togo, and the Jos Plateau in Nigeria. Along the border between
Nigeria and Cameroon is another mountain range that contains both ancient and more recent
volcanoes. Historic volcanic activity has led to the formation of the extensive chain of highlands
called the Cameroon Volcanic Line, which includes the volcanic islands of Bioko, Principe, Séo
Tomé, and Annobdn in the Gulf of Guinea, and stretches northeast through Cameroon and
beyond the hotspot as far as Lake Chad. Almost all of these are dormant today, although some
are still producing quantities of carbon dioxide and other gases from below their crater lakes.
These volcanic rocks weather to form much more productive soils, for example on Mount
Cameroon.

Within the hotspot, there are also sedimentary deposits associated with river deltas and coastal

shelves. In these areas, there are significant deposits of oil and gas, especially associated with the
ancient delta of the Niger River in Nigeria.

3.3 Climate

The prevailing climate in the hotspot is tropical and humid, with annual maximum temperatures
ranging from around 30 to 36°C. The climate has a significant effect on the biodiversity of the
hotspot, permitting a high diversity of species to persist. The cooler end of this temperature range
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is found near to the coast, and temperatures increase as one moves northwards (Hijmans et al.
2005).

The hotspot shows little seasonality in terms of temperature, with maxima and minima remaining
similar throughout the year at any given location but differing, rather, in terms of level of
precipitation, which is governed by the annual movements of the inter-tropical convergence
zone, and results in monsoon conditions (often referred to as the ‘rainy season’). The onset and
length of the rainy season can be variable but may be broadly described as beginning around
March or April in coastal environments (around 5°N), and expanding its coverage (to approx.
10°N) until around June. From July to September the core of the rain-band shifts to around 10°N,
where higher rainfall is received, and from September to November the rain-band retreats
southward once again (Le Barbé et al. 2002). The result of this phenomenon is that more
southerly locations experience two peaks in rain throughout the year, while those further north
experience only one. As with temperature, the seasonality in rainfall has a major impact on the
biodiversity of the region.

Typical annual rainfall near the coast is around 3,000-3,500 mm, and decreases to around 1,500-
2,000 mm further inland. Many of the forested areas in the hotspot have an average annual
precipitation of around 2,000-2,500 mm inland, rising to nearly 4,000 mm in the coastal areas
(Cole 1968; Barbour et al. 1982). Certain locations, such as the Number Two River on the
Freetown Peninsula in Sierra Leone, receive more than 5,000 mm of precipitation annually. In
the Mount Cameroon area, annual rainfall can reach 10,000 mm locally, and gradually declines
with increasing elevation, to less than 2,000 mm at the summit of Mount Cameroon. The
Guinean Montane Forest ecoregion, the Nigerian Lowland Forest ecoregion and the Cross-Niger
Transition Forests ecoregion are relatively less wet regions, with annual precipitation decreasing
from 2,000-2,500 mm near the coast to 1,500-2,000 mm further inland.

The difference in rainfall between the relatively dry ecoregions and the wetter ones is significant
during the dry season (around December to February). For instance, the Nigerian Lowland
Forests receive less than 50 mm of rain during this time, while the Niger Delta Swamp Forests
still receive an average monthly mean of 150 mm.

3.4 Biological History

During wetter climatic periods, such as those of the past few thousand years, the Guinean Forests
Hotspot would have been covered in large part by tropical rainforest formations, perhaps over as
much as 624,000 km? However, the forest cover has been reduced to a series of fragments of
high forest separated by large areas of agricultural land (often termed farm-bush), and numerous
villages and towns. Overall, the hotspot retains approximately 93,047 km? of natural vegetation,
or roughly 15 percent of its original cover (Mittermeier et al. 2004).

Over the past million years or more, the vegetation zones of West Africa have migrated north
and south depending on the prevailing climate. Ice ages in the Northern and Southern
Hemispheres caused a general drying across Africa, and at the height of these colder glacial
periods, forest cover shrank and may have become confined to refugia located in the centers of
diversity in the present-day Upper and Lower Guinean Forests subregions. During interglacial
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periods the forest would have expanded again, as the climate of the region became wetter. This
climatic oscillation over periods of thousands of years and the associated expansion and
contraction of forest cover is probably the most important contributing factor to the diversity and
patterns of the biota seen in the lowland forests.

The mountain chain of Nigeria-Cameroon and the offshore islands, which are all isolated
volcanoes, have a different history. Here, evolution and speciation has depended upon isolation
on oceanic islands or inland montane areas, with both evolutionarily ancient species and more
recently evolved ones found in these islands of habitat. One of the driving forces behind the
diversity patterns observed in the hotspot is the wide variety of habitats found in the highland
areas. Here, patterns of endemism follow an elevation gradient, with highland areas hosting the
largest concentrations of endemics (Cornin et al. 2014).

Threats to the Guinean Forests and their biodiversity are inextricably linked to poverty, rapid
human population growth, unsustainable mining, fishing practices and logging, as well as
political instability and civil conflict (GEF 2010). Studies suggest that around 80 percent of the
original forest area is now an agriculture-forest mosaic (Norris et al. 2010). Much of the
remaining forest is exploited for timber and/or is used for local purposes, such as for construction
materials and fuel. A majority of the hotspot’s forests show evidence of tens of thousands of
years of periodic human habitation, use and re-growth (Lindsell and Klop 2013), meaning that
very little of the remaining forest can be regarded as pristine. Nonetheless, inhabitation of the
forest does not always result in forest cover decline, as communities sometimes also plant
forests, such as in the forest-savanna mosaic at the northern boundary of the hotspot (Fairhead
and Leach 1996).

3.5 Biogeographical Zonation

3.5.1 Larger Scale Bioregions

The hotspot represents the Guinean portion of the Guinea-Congolian forests, and comprises two
main subregions: the Upper Guinean Forests; and the Lower Guinean Forests. These two
subregions are separated by the Dahomey Gap, in Benin and Togo, which is a climatically-
induced dry region originating from the late Holocene Epoch. The Dahomey Gap, which
currently supports a mixture of farmland, savanna and dry forest, is not considered part of the
hotspot.

The Upper Guinean Forests subregion extends from southern Guinea eastward through much of
central and southern Sierra Leone, all of Liberia, much of southern Cote d’lvoire and Ghana.
Isolated patches of habitat associated with the Upper Guinean Forests subregion are found in
central and southeastern Guinea, where they primarily contain submontane and montane forests
(Fouta Djallon and Mount Nimba). Small isolated patches of the hotspot associated with this
subregion also occur in western Togo (the Togo Highlands) and extend northward to terminate at
one isolated patch in northwestern Benin.

The Lower Guinean Forests subregion extends from western Nigeria to the Sanaga River in
southwestern Cameroon. It also includes the islands of Bioko and Annobon (both part of
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Equatorial Guinea), as well as the islands of S&o Tomé and Principe. The patterns of biodiversity
in the offshore islands are a reflection of the biogeographic history of the region. While Bioko
lies on the continental shelf and has been connected to African mainland, Annobdn and S&o
Tomé and Principe are truly oceanic and have never been connected with each other or with the
mainland. Consequently, Bioko supports a much more diverse flora and fauna with relatively
low levels of endemism, whereas the furthermost islands have low species richness due to their
isolation, but contain exceptionally high rates of endemism at the generic, specific, and
subspecific levels. High species richness is also observed in the Cameroon Highlands, and results
from a high diversity of habitats found in a restricted geographic area.

3.5.2 Ecoregions

Ecoregions are large units of land or water, which contain distinct assemblages of species,
habitats and ecological processes, and whose boundaries attempt to depict the original extent of
natural communities before major land-use changes (Burgess et al. 2004). They are based mostly
on previously proposed biological divisions. The hotspot contains 12 terrestrial, 15 freshwater
and four marine ecoregions, which are described in detail in Appendices 1 to 3.

Figure 3.2 Terrestrial Ecoregions of the Guinean Forests Hotspot
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Terrestrial Ecoregions

The Guinean Forests Hotspot supports three main forest types: lowland forest; mangrove and
swamp forest; and submontane to montane forest. All of these fall into the higher hierarchical
grouping of Tropical and Subtropical Moist Broadleaf Forests (Burgess et al. 2004). The 12
major terrestrial ecoregions contained within the hotspot are shown in Figure 3.2.

Of the 12 ecoregions occurring within the hotspot, those comprising the greatest proportions of
the hotspot overall include the Eastern Guinean Forests and the Western Guinean Lowland
Forests, which together comprise the vast majority of the Upper Guinean Forests subregion. In
the Lower Guinean Forests subregion, the Nigerian Lowland Forests ecoregion and the Cross-
Sanaga-Bioko Coastal Forests ecoregion together make up the greater proportion, followed by
the Cameroonian Highland Forests ecoregion. The Guinean Montane Forests, Niger Delta
Swamp Forests and Cross-Niger Transition Forests ecoregions comprise smaller, yet significant,
proportions of the hotspot, while the Guinean Mangroves, Central African Mangroves, Mount
Cameroon and Bioko Montane Forests, and S&o Tomé, Principe and Annobon Moist Lowland
Forest ecoregions all have smaller overall areas within the hotspot.

Further information on the biological importance of these ecoregions is presented in Table 3.2,
and further details can be found in Appendix 1.

Table 3.2 Biological Importance and Main Threats to the Terrestrial Ecoregions the Hotspot

Ecoregion Notes

Cameroonian Classified as Globally Outstanding, this ecoregion is characterized by high
Highlands Forests endemism, including: at least 50 species and three families of plants; nearly 40
amphibians; numerous birds (e.g. green longtail (Urolais epichlora), white-tailed
warbler  (Poliolais lopezi), Mount Cameroon francolin  (Francolinus
camerunensis), Fernando Po batis (Batis poensis) and Bannerman’s Turaco
(Tauraco bannermani); reptiles (e.g. Chamaeleo montium, C. quadricornis,
Hydraethiops laevis, Leptosiaphosi anthinoxantha); and mammals such as
Preuss’s monkey (Cercopithecus preussi), and northern needle-clawed
bushbaby (Euoticus pallidus), plus 11 further small mammal species. The
ecoregion is also important for primates (e.g., drill, chimpanzee (Pan
troglodytes) and western gorilla), and African elephant (Loxodonta africana).

The main threats to this ecoregion are unsustainable exploitation of firewood,
overgrazing, fire damage, agricultural encroachment and hunting.
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Ecoregion

Notes

Central African
Mangroves

Classified as Locally Important, this mangrove ecoregion does not contain any
endemic species but it does support several threatened species, and a diverse
pelagic fish community. The ecoregion is important for many species that
depend on mangroves for parts of their life cycle. The mangroves provide habitat
for the soft-skinned turtle (Trionyx triunguis) and host at least five species of
Endangered and Critically Endangered marine turtles during the summer (of
which at least four are known to occur in the hotspot). These mangrove habitats
are important for large concentrations of birds that reside in the areas during
migration, and also provide spawning and nursery areas for the fisheries in the
Gulf of Guinea. The pelagic fish community found here has a high diversity, with
48 species in 38 families.

The main threat to the ecoregion is habitat loss due to urbanization,
industrialization, agriculture, and timber exploitation. Petroleum exploitation also
affects the mangroves due to infrastructure development and risk of oil spills.
This mangroves are also threatened by the invasive nipa palm (Nypa fruticans;
an alien species from Southeast Asia), especially in the Niger Delta and the
bakassi area of Cameroon.

Cross-Niger
Transition Forests

Classified as Locally Important, this ecoregion harbors species typical of the
Upper Guinean Forests subregion to the west and the Cross-Sanaga-Bioko
Coastal Forests to the east, and can, therefore, be considered as transitional
between the two. The ecoregion displays extremely low rates of endemism for a
tropical forest ecoregion, with only two near-endemic species, the Vulnerable
Scalter’'s guenon (Cercopithecus sclateri) and crested chameleon (Chamaeleo
cristatus).

The main threat to the ecoregion is habitat loss relating to increasing human
population densities, the effects of which date as far back as the ninth century
AD. No significant sections of forest remain in the ecoregion. Conversion of
forest to agriculture and bushmeat hunting constitutes the main pressures on the
ecoregion. This is one of the most densely populated ecoregions in Africa.

Cross-Sanaga-
Bioko Coastal
Forests

Classified as Globally Outstanding, this ecoregion has very high species
richness, including among butterflies, plants and all terrestrial vertebrates. This
area is thought to contain the highest numbers of forest-restricted birds and
mammals in Africa (Burgess et al. 2000). Primates are particularly notable, and
include Preuss’s red colobus (Procolobus preussi), red-eared monkey
(Cercopithecus erythrotis), crowned guenon (C. pogonias), drill, pallid needle-
clawed galago (Euoticus pallidus), Pennant's red colobus (Procolobus
pennantii), the Cross River subspecies of western gorilla, and the Nigeria-
Cameroon subspecies of chimpanzee (Pan troglodytes ellioti). Endemic small
mammals include Bibundi bat (Chalinolo busegeria) and Cameroonian shrew
(Crocidura picea). Endemic amphibians include Schneider's banana frog
(Afrixalus schneideri), Dizangue reed frog (Hyperolius bopeleti) and Werner’s
river frog (Phrynobatrachus werneri). Endemic reptiles include forest chameleon
(Chamaeleo camerunensis) and a species of worm lizard, Cynisca schaeferi.

The greatest threats to the semi-deciduous forests of this ecoregion are hunting
and agricultural conversion, as well as fires associated with traditional
agricultural practices. In addition to slash-and-burn agriculture, forests have
been lost to commercial logging, and fuelwood collection. Forest losses in Coéte
d’lvoire and Ghana have also been driven by forest conversion for cacao and
coffee production.
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Ecoregion

Notes

Guinean Montane
Forests

Classified as Regionally Outstanding. The forests have been classified as the
Afromontane archipelago-like regional center of endemism. The diversity and
endemism of many parts of this ecoregion are not well known, with the exception
of Mount Nimba. Thirty-five endemic plants and 11 paleoendemics have been
recorded in the ecoregion. Four mammals found in the ecoregion are either strict
endemics or narrowly shared with the surrounding habitats. The Endangered
West African subspecies of chimpanzee (Pan troglodytes verus) is found in high
densities around Mount Loma (Lebbie 2015).

The principal threats to this ecoregion are mining for iron ore, anthropogenic
fires and deforestation.

Mount Cameroon
and Bioko Montane
Forests

Classified as Globally Outstanding, this ecoregion falls into the Afromontane
archipelago-like regional center of endemism. Exceptional levels of species
diversity and endemism are found in both the flora and fauna of this ecoregion.
At least 42 plant species and three genera are strictly endemic to Mount
Cameroon, and another 50 species are near endemic. Twenty-nine of these
near-endemic species are also found on Bioko. Over 370 bird species have
been recorded here, including several endemics and two strictly endemic
species. Mammals display moderate levels of diversity and endemism.

The demand for new agricultural land by an expanding human population,
combined with the lack of protected areas, is the major threat to this ecoregion.
Areas with lower rainfall are most likely to be converted to agricultural lands.
Hunting pressure, due to the demand for bushmeat, is also a threat to this
ecoregion.

Niger Delta Swamp
Forests

Classified as Locally Important, very little is known about the species
composition of this ecoregion, as the first wildlife surveys were only conducted
as recently as the late 1980s. Species that were not known from the delta or
even from Nigeria as a whole were still being discovered in the 1990s. A
subspecies of the Critically Endangered Pennant’s red colobus (P. p. epieni) is
endemic to this ecoregion.

The greatest threat to this ecoregion is the growing human population and the
associated unsustainable use of natural resources, including the hunting of wild
species. The delta lies in between the two most densely populated ecoregions in
Africa, both of which now have depleted resources, leading their populations to
look to the delta for alternatives. Oil, gas and timber exploration and exploitation
also drive habitat destruction in the ecoregion.

Nigerian Lowland
Forests

Classified as Bioregionally Outstanding, levels of endemism within this
ecoregion are low, despite the biogeographic boundaries created by the Niger
River and the Dahomey Gap. The ecoregion contains few strictly endemic plant
species, although five strictly endemic animal species are found here.

All forests of the ecoregion and the species they support are highly threatened
by high and increasing population density in the region. Farming, logging and
hunting are the main human activities that threaten the ecoregion.
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Ecoregion

Notes

Sao Tomé, Principe
and Annobd6n Moist
Lowland Forests

Classified as Globally Outstanding, this ecoregion supports exceptionally high
levels of endemism at the generic, specific and subspecific levels. Around 37
endemic angiosperm plant species are found on Principe, 95 on Sao Tomé, and
20 on Annobdn. Also, Sdo Tomé is known to support 13 endemic bryophytes,
one endemic gymnosperm and 10 endemic ferns and lycophytes, while Principe
is known to support two endemic bryophytes and three endemic ferns and
lycophytes. Twenty-eight endemic bird species are found on S&o Tomé and
Principe, making these islands highly important for bird conservation. There are
at least six mammal species endemic to Sdo Tomé and Principe: two shrews
and four bats. Eighteen of the 24 reptiles found on the islands are endemic, and
rates of endemism above 75 percent are found for terrestrial gastropods on all
three islands.

The main threats to this ecoregion are the large areas of forest that are being
cleared for oil palm, horticultural and cacao plantations. Overexploitation of
forest resources and introduced mammal species (e.g. Cercopithecus mona,
Rattus sp., Mustela nivalis and Sus scrofa) also pose a threat to the natural
ecosystems of the islands.

Western Guinean
Lowland Forests

Classified as Globally Outstanding, this ecoregion has been classified as part of
the Upper-Guinea block of the Guineo-Congollian regional center of endemism.
High species richness and endemism are found here. More than 3,000 plant
species occur here, of which at least 200 are endemic. There are 15 near
endemic mammal species in the ecoregion, as well as larger threatened
mammals such as the Endangered West African subspecies chimpanzee. There
is high diversity and endemism among herpetofauna of the ecoregion, and the
reptile fauna includes three strictly endemic species.

The main threats to the ecoregion are the increasing demands for farmland, fuel
wood, timber, bushmeat and mineral resources, which all lead to forest loss.

Note: Descriptions of each include indices of biological importance, which use the following categories (ranging
from highest to lowest importance): Globally Outstanding; Continentally Outstanding; Regionally Outstanding;
Bioregionally Outstanding; Nationally Important; and Locally Important (following Burgess et al. 2004).

Freshwater Ecoregions

The general distribution and status of freshwater biodiversity across the hotspot has been
described in some detail within the context of the set of freshwater ecoregions delineated for
Africa by Thieme et al. (2005). The 15 freshwater ecoregions overlapping the hotspot are shown
in Figure 3.3. These ecoregions typically fall within the major river basins of the hotspot (shown
in Figure 3.4). Further information on the biological importance of these ecoregions is presented
in Table 3.3, and a more detailed overview of each can be found in Appendix 2.
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Figure 3.3 Freshwater Ecoregions of the Guinean Forests Hotspot
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Figure 3.4 illustrates the overlap between the hotspot and the major river basins in West Africa.
The hotspot is drained by three of the 13 major river basins in Africa: the Niger; the Senegal; and
the Volta. The Senegal River basin spans four countries: Guinea; Mali; Mauritania; and Senegal.
Its three main tributaries, the Bafing, Bakoye and Faleme, all originate from the Fouta Djallon
Massif in Guinea within the hotspot. The Niger River is the longest and largest river in West
Africa, and spans 10 countries, including Algeria, Benin, Burkina Faso, Cameroon, Chad, Cote
d’Ivoire, Guinea, Mali, Niger and Nigeria. The Niger River originates in the Loma Mountains of
Sierra Leone, situated within the hotspot in the Guinea Montane Forests ecoregion, and has
numerous tributaries joining it. One of the major tributaries of Niger River is the Benue, which
merges with the Niger at Lokoya in Nigeria. The Volta River basin spans six countries: Benin,
Burkina Faso, Cote d’lvoire, Ghana, Togo, and Mali. The area of the hotspot directly west of the
Dahomey Gap is constituted by this ecoregion. The three major tributaries of the Volta River are:
the White Volta, the Black Volta (both of which originate in Ghana) and the Oti (originating in
Burkina Faso), which together drain the plateau in the north, the Atakora Mountains in the east,
and several highland areas in the west.
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Figure 3.4 Major River Basins of the Guinean Forests Hotspot
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Additional large rivers draining the countries of the hotspot include the Gambia River, which
stems from the Fouta Djallon Massif of Guinea, the Sewa River of Sierra Leone, which has many
of its tributaries arising from the Loma Mountains and Tingi Hills, the Cross River which is the
main river of southeastern Nigeria, and the Sanaga River in Cameroon.

Table 3.3 Biological Importance and Main Threats to the Major Freshwater Ecoregions of the

Hotspot
Ecoregion Notes
Classified as Bioregionally Outstanding, this ecoregion has around
10 percent of its fish fauna endemic, including several highly restricted-range
species. Fourteen percent of the amphibians in the ecoregion are endemic.
Ashanti The ecoregion is also rich in mollusks, and provides important breeding and

resting habitats for aquatic birds (Wetlands International 2002).

The major threat to this ecoregion is the increasing human presence, which
is resulting in the conversion of lands for agriculture and human settlements.
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Ecoregion

Notes

Bight Drainages

Classified as Continentally Outstanding, this ecoregion is lower in terms of
endemism, although it supports locally high species richness. Six endemic
amphibians, six endemic fish and three endemic mollusks are found in the
ecoregion. It is also important for several non-endemic, yet threatened
(IUCN 2015a) species, including the Vulnerable West African manatee
(Trichechus senegalensis), the Vulnerable hippopotamus (Hippopotamus
amphibius) and the Vulnerable West African dwarf crocodile (Osteolaemus
tetraspis), as well as providing important migratory and feeding habitats for
aquatic birds.

The major threat to this ecoregion is further deforestation, runoff from
agricultural lands, and pollution driven by population increases in the
ecoregion.

Eburneo

Classified as Nationally Important, this ecoregion has high richness of
aquatic mollusks, with 33 known species, the majority of which are snails, of
which four are endemic (and many others near endemic). One hundred and
thirty fish species, including 10 endemics, have been recorded in this
ecoregion. The brackish lagoons found here support the Vulnerable west
African manatee, while the Endangered pygmy hippopotamus lives along the
forested streams.

The major threat to this ecoregion is the ongoing conversion of forests for
agricultural use, and the subsequent pollution from agricultural practices.
The loss of connectivity caused by dams, and changes in the riverine
hydrology also threaten the ecoregion.

Fouta-Djallon

Classified as Bioregionally Outstanding, this ecoregion is characterized by
isolated habitats with waterfalls and rapids, which have restricted the
colonization of species downstream and encouraged evolution of species
that are unique to these rivers. Sixty fish species are described in the
ecoregion, with one quarter of these being endemic species adapted to
headwater streams. Nearly all endemic species are cyprinids.

The major threat to this ecoregion is traditional slash and burn agriculture,
which has led to loss of the majority of the forest cover, affecting freshwater
systems (e.g. through erosion and sedimentation). Other threats include dam
construction and pollution.

Lower Niger-Benue

Classified as Continentally Outstanding, this ecoregion has a biota typical of
the Nilo-Sudanian bioregion. Around 202 fish species adapted to seasonal
flooding live within the ecoregion. Of these, 17 are endemic, including the
Vulnerable freshwater stingray (Dasyatis garouaensis). The west African
manatee resides in the Lower Niger and travels upstream in the wet season,
as do many fish species. Of the 88 frog species in the ecoregion 16 are likely
to be endemic to the surrounding forests, woodlands and wetlands. Many
Palearctic migratory birds are hosted by the Niger River, including ducks and
geese, storks and herons.

The main threats to the ecoregion are dam construction, drought, population
growth, habitat conversion for agricultural, and pollution from agriculture and
industry.
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Ecoregion

Notes

Mount Nimba

Classified as Bioregionally Outstanding, Mount Nimba’s high elevation,
combined with the presence of rapids and waterfalls, has led to isolation,
and high endemism of aquatic species, despite only moderate richness.
Endemic aquatic fauna include frogs, fish, one freshwater crab, as well as
the Endangered Mount Nimba otter shrew (Micropotamogale lamottei). The
Near Threatened Cape clawless otter (Aonyx capensis) lives in the mountain
streams. Species richness is notably high among aquatic invertebrates.
Reophytes (which are plants adapted to living in running water) dominate the
riparian vegetation.

The main threats to the ecoregion are land conversion human habitation and
mining. Following the Ivorian political crisis, the Mount Nimba area was
subject to massive infiltration and exploitation.

Niger Delta

A rich freshwater fauna is found in the Niger Delta, including five monotypic
fish families, which is the highest concentration in the world. Such higher
taxonomic endemism warrants the Niger Delta’s classification as Globally
Outstanding. Twenty of the 150 freshwater fish found in the ecoregion are
endemic. The Vulnerable freshwater stingray and the Endangered thorny
freshwater stingray (Urogymnus ukpam) are found in the delta. Sixty percent
of Nigeria’s mangrove forests are situated in the Niger Delta. The mangrove
forests and freshwater swamp forests provide habitats for aguatic mammals,
mollusks, reptiles and amphibians, and are important for numerous
waterbirds.

The main threats to the Niger Delta are extensive logging for commercial
timber, population growth, and access routes created as part of
infrastructure development projects.

Northern Gulf of Guinea
Drainages- Bioko

Classified as Globally Outstanding, the coastal rivers and streams that feed
into the Gulf of Guinea support a rich aquatic fauna. The extensive
mangroves of the ecoregion’s estuaries are highly productive habitats, and
provide nurseries and breeding grounds for crustaceans and fish. More than
200 fish species inhabit the waters of the ecoregion, and 40 of these are
considered to be near or strict endemics. Around one-quarter of the
approximately 130 water-dependent amphibian species found in the
ecoregion are endemic. Twelve of the 48 dragonfly species found in the
ecoregion are endemic to it, of which four are endemic to the island of Bioko.
Aquatic mammals that inhabit the ecoregion include African clawless otter,
African water rat (Colomys goslingi), giant otter shrew (Potamogale velox),
hippopotamus, spot-necked otter (Lutra maculicollis) and the Vulnerable
West African manatee.

The main threats to the ecoregion are changes in habitat due to logging and
agriculture. The mangroves of the ecoregion have suffered from high levels
of deforestation.
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Ecoregion

Notes

Northern Upper Guinea

Classified as Continentally Outstanding, this ecoregion, together with
Southern Upper Guinea, Fouta Djallon and Mount Nimba, forms the Upper
Guinean bioregion, which has a distinct fish fauna. Around 28 percent of the
160 fish species found in the coastal streams and rivers are endemic. Ten
endemic frogs, four endemic freshwater crabs, two endemic dragonflies and
five endemic mollusks live within the waters of the ecoregion. Overwintering
birds are found on the floodplains. Mangrove forests provide breeding and
spawning grounds for many species of fish, insects and shellfish. A large
variety of aquatic reptiles and mammals are found within the ecoregion,
including all three species of African crocodile, the Vulnerable West African
manatee, and the Endangered pygmy hippopotamus.

Major threats to the ecoregion are the destruction of mangrove forests,
particularly for timber and charcoal, and for oil and gas exploration. This has
resulted in the loss of around 50 percent of their area in 40 years. Land-use
changes driven by small-scale mining, and rice production also pose a
threat.

S. Tomé and Principe-
Annobén

Classified as Bioregionally Outstanding, this ecoregion has extremely low
overall freshwater faunal richness but high levels of endemism among
certain taxa. Nine species of amphibian live in the ecoregion, all of which are
endemic. Only two species of freshwater fish and three species of freshwater
mollusk are found on the islands. The ecoregion also supports the endemic
and Critically Endangered Principe dropwing dragonfly (Trithemis nigra), an
endemic freshwater crab (Potamonautes margaritarius) and four species of
endemic freshwater shrimps (Atya intermedia; A. sulcatipes; Macrobrachium
zariquieyi and M. chevalieri).

The main threat to the ecoregion is the removal of primary forest, which is
driven by land privatization.

Southern Upper Guinea

Classified as Bioregionally Outstanding, this ecoregion is characterized by
relatively short and partly torrential rivers and streams, which support a
highly endemic freshwater fish and crab fauna. Around one fifth of the 151
fish species in the ecoregion are endemic, with particularly high levels of
endemism within Cyprinodontidae, Cyprinidae and Cichlidae families. Many
of these fish are adapted to life in fast-flowing rivers with rocky bottoms.
Rare mammals are also found in the ecoregion, including the Vulnerable
West African manatee, the Endangered pygmy hippopotamus and the
Endangered and endemic Mount Nimba otter shrew. Eleven of the 52
amphibian species present are endemic.

Major threats to the ecoregion include anthropogenic pressures associated
with agriculture, timber and fuel wood extraction, bushmeat hunting, and
extraction of mineral resources.

Upper Niger

Classified as Nationally Important, this ecoregion is home to a rich fish
fauna, with species specialized to live in steep and rapidly flowing waters.
This specialization is distinguishing for the ecoregion’s aquatic biodiversity.
150 fish species are found in the ecoregion, eight of which are endemic.
Several aquatic mammals, reptiles and waterbirds are found in the
ecoregion, including the Vulnerable West African manatee.

Major threats to this ecoregion are deforestation and land conversion for
agriculture.
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Ecoregion Notes

This ecoregion is classified as Globally Outstanding, in particular due to its
higher-level taxonomic endemism. The western equatorial crater lakes of
Cameroon contain a highly endemic aquatic fauna, with as much as 75
percent endemism in fish. In lake Barombi Mbo, 12 of the 15 fish species
present are endemic, and four of the five tilapiine genera are endemic. The
lakes also support an endemic sponge and an endemic shrimp. The
ecoregion also supports a species rich amphibian fauna with high
endemism: one-third of nearly 60 species present are endemic to the
surrounding forests.

Western Equatorial
Crater Lakes

The main threat to the ecoregion is deforestation, which threatens the health
of many of the lakes through soil erosion and siltation in some lake basins.
Water extraction, pollution, and unsustainable fishing are also impacting the
lakes of the ecoregion. Dams have compartmentalized the basin, preventing
fish migration upstream.

Note: Descriptions of each include indices of biological importance, which use the following categories (ranging
from highest to lowest importance): Globally Outstanding; Continentally Outstanding; Regionally Outstanding;
Bioregionally Outstanding; Nationally Important; and Locally Important (following Thieme et al. 2005).

Marine Ecoregions

The hotspot does not extend into the marine realm. Nonetheless, in order to provide context, the
marine biogeography of the West African region is briefly summarized in this section. The
hotspot borders four marine ecoregions, as defined by Spalding et al. (2007) (Figure 3.5 and
Appendix 3). These marine ecoregions all belong to the province of Gulf of Guinea, which is one
of the world’s most productive marine areas, rich in fisheries resources. The dominant feature of
this shallow ocean off the coast of western Africa is the Guinea Current. The Gulf of Guinea is
bordered to the north by the Canary Current and to the south by the Benguela Current coastal
upwelling region. Coastal geology is dominated by the Volta and Niger basins. The continental
shelf is generally narrow, extending 15-90 km offshore, and breaking at depths of approximately
100-120 meters.

There are no coral reefs in this part of Africa. Mangrove forests and swamps are the most
biologically significant coastal ecosystems in the Gulf of Guinea region, as they provide critical
breeding grounds for many fish and shrimp species, and critical habitat for a variety of other
coastal species, including mammals, reptiles, and birds. There are seven species of mangrove
native to the region, though most of the mangrove forests are dominated primarily by stands of
Rhizophora racemosa. Nigeria, Cameroon and Sierra Leone collectively host approximately
nine percent of the world’s mangrove forests by area, which represents about 42 percent of the
mangrove forests in Africa (FAO 2007). The most important mangrove stands in the hotspot are
the Niger Delta communities in Nigeria and those in Yawri Bay in Sierra Leone. The mangroves
of the Niger Delta are considered to be the largest in Africa, and the third largest in the world
(Ukwe et al. 2001). Mangrove forests in many areas of the hotspot are threatened by
unsustainable logging, pollution and Nipa palm invasion, especially in Nigeria and Cameroon.
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Figure 3.5 Marine Ecoregions of the Guinean Forests Hotspot
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3.6 The Importance of Ecosystem Services in the Hotspot

Ecosystem services can be categorized into four broad groups: provisioning, regulating,
supporting and cultural services (Millennium Ecosystem Assessment 2005). A variety of services
are provided by the ecosystems found within the hotspot. These services include those that are
important at a global scale, such as climate mitigation through carbon storage and sequestration,
as well as those benefitting the local communities and individuals, such as those providing
essential products to sustain livelihoods, such as food, fuel, building materials and so on. Table
3.4 provides a broad summary of ecosystem services provided within the hotspot.
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Table 3.4 Ecosystem Services Provided by the Guinean Forests Hotspot

Type of Service

Ecosystem Service
and source within
hotspot

Beneficiaries

Relative Importance
within the hotspot

Provisioning

Water originating from
forests and used for
drinking, irrigation,
industrial use, energy
generation and fishing.

All residents of the
hotspot area

Highly important in
hotspot and throughout
drainages.

Food and medicine from
forest fauna (e.g.
bushmeat) and flora.

Rural communities and
some urban areas within
the hotspot.

Locally important

Timber for building,
firewood and industries

Local communities and
national economies

Highly significant in the
hotspot and regionally

Fishery in freshwater

All residents of the

Highly important within

and marine systems hotspot the hotspot
Micro-climate regulation All residents of the Locally important
by forests hotspot throughout the hotspot
Carbon storage and
sequestration leading to All human kind Globally important

climate change
mitigation

Sediment retention

Communities within the
hotspot

Significant throughout
the hotspot

Regulating -
Forests provide
catchment protection, | Local communities within Locally important
regulating water flows the hotspot throughout the hotspot
and water quality
Flood regulation of
coastal systems by Local communities within Locally Important
buffering rise and fall of hotspot
flood waters
The forests of the
Ie\?;gsg?ttJisc;j dﬁ\?(e)rr;igg;n d All humankind Globally important
endemism
Supporting Breeding, spawning and
nursery habitat for
commercial fish species All residents of the Highly important
in the Gulf of Guinea by hotspot regionally
the mangrove forests
and associated habitats
;:)?/‘22022:“3;?;?:5 Local communities within Locally important
P ,, hotspot throughout the hotspot
called “fetish groves”.
Cultural Local, national, and

Ecotourism opportunities

international tour
operators and tourism
infrastructure support
staff

Locally important
throughout the hotspot




3.6.1 Carbon Storage and Climate Mitigation

The hotspot’s forests contain high amounts of biomass carbon, which contributes to mediating
climate change processes (regulating service) and maintaining biodiversity (supporting service)
at the global scale. These forests play an important role in the global climate balance, by emitting
or sequestering significant amounts of carbon dioxide, depending on their condition and degree
of deforestation or degradation. Undisturbed forests in the hotspot are considered as ‘carbon
sinks’, with uptake of CO, exceeding emissions. Conversely, when forests are disturbed through
logging, farming, or other utilization activities, they become CO, emitters. The hotspot currently
contains a mean above-ground biomass carbon content of 160 tonnes per hectare (Lindsell and
Klop 2013), increasing to 300 tonnes per hectare in more intact areas.

3.6.2 Timber and Non-Timber Forest Products

At the national and local levels, the hotspot’s forests provide a range of ecosystem services for a
population of around 200 million, generally poor, people. These services include supplying
timber and other building materials, fuel for cooking, in the form of either firewood or charcoal,
food (e.g. fruit, fungi, meat) as well as medicines (Norris et al. 2010).

Forestry as a production sector in the hotspot can be divided into two broad categories; large
scale and smaller-scale exploitation. Large scale includes commercial logging and timber
extraction, and plantation forestry (see Chapter 5 for more details). Smaller scale includes local
or artisanal exploitation for local use and domestic markets.

Hunting traditions are strong in the Guinean Forest countries, and, for rural people in the hotspot,
bushmeat provides a major source of protein for human consumption (see Chapters 5 and 8 for
more detail).

3.6.3 Water Services

The hotspot’s forests also play essential roles in providing various hydrological functions, such
as driving the water cycle itself, protecting water quality, regulating water flows, controlling soil
salinity, controlling erosion and sediment deposition, and maintaining aquatic habitats (Ceperley
et al. 2010; Leh et al. 2013), which are essential to the persistence and wellbeing of local
communities.

Freshwater ecosystems provide immense benefits to local and national economies and provide
the basis for the livelihoods of many of the poorest people within the hotspot (Smith et al. 2009).
Benefits include flood regulation, where functioning wetlands buffer the rise and fall of
floodwaters, provision and purification of water for drinking, and many direct benefits such as
provision of building materials, nutrient rich floodplain pastures, medicines, and food such as
from the inland fisheries.

From a West African perspective, the major ecosystem service values from water are realised

outside the hotspot boundaries, where there is less rainfall and hence water is a more important
service. Within the hotspot itself, water supply is generally not limiting and most major cities are

29



supplied from local rivers or existing large dams. Most agriculture in the hotspot is also rain fed,
including so-called ‘upland rice’, which is sewn directly into the soil during the rainy season.
The most important catchment within the region is the Fouta Djallon Massif (see Figure 3.1),
which serves as the water catchment area for a number of the key rivers that flow outside of the
hotspot, most notably the Niger and Senegal Rivers.

3.6.4 Coastal Services

Of the estimated 85 million people living in the hotspot, more than 40 percent live in coastal
areas and are dependent on lagoons, estuaries, creeks and inshore waters for their sustenance and
socio-economic well-being (IGCC 2010). Many people are also reliant on fish protein, which
constitutes between 40 and 80 percent of total annual protein consumed per capita (IGCC 2006).

Mangrove habitats and coastal lagoons in West Africa are acknowledged as providing protection
against floods, storm surges and erosion (Dahdouh-Guebas et al. 2005, Das and Vincent 2009).
They are also highly important in nutrient and organic matter processing, sediment control and
for the provisioning services (e.g. fisheries) they provide, as well as serving as both a source and
sink for nutrients and sediments for other inshore marine habitats such as seagrass beds (Duke et
al. 2007, Dorenbosch et al. 2004; Walters et al. 2008, Polidoro et al. 2010). Mangroves sequester
up to 25.5 million tons of carbon per year (Ong 1993) and provide more than 10 percent of
essential organic carbon to the global oceans (Dodd and Ong 2008).

Mangrove areas are critical nursing and spawning grounds for many fish and shrimp species
(Mumby et al. 2004; Ellison 2008), with offshore commercial fishing in the hotspot relying on
mangroves functioning as nursery grounds for many fish species (UNEP 2007).

3.6.5 Tourism Services

Ecosystems in the hotspot provide ecotourism opportunities and sites for recreation activities
(cultural). In 2005, West Africa had the strongest tourism performance of the five African
regions (North Africa, West Africa, Central Africa, East Africa and Southern Africa) in terms of
international tourism receipts growth, with a 21 percent increase compared with 2004. This
provided hope that the region would experience a strong growth in tourism. However, this has
not happened with civil disturbance, human disease outbreaks, and a persistent poor governance
opinion in the minds of tourists, all serving to keep international tourist numbers low, especially
in the rainforest regions. By 2012, nine West African countries were among the least globally
competitive in terms of tourism. Nevertheless, the region still attracted over 4.5 million visitors
and generated USD 3.2 billion in revenue from the tourism sector that year (Weigert 2015).

Throughout the hotspot, and especially in Benin, Ghana and Togo, traditional sacred groves
(sometimes called ‘fetish groves’) are designated as areas where resource harvest and, even,
entrance by people are highly restricted. These sacred groves are found in all villages and can
provide valuable, albeit small, areas of protected forest in farmed landscapes.

30



3.7 Species Diversity and Endemism

3.7.1 Terrestrial Species Diversity and Endemism

The impressive levels of biodiversity and endemism contained within the Guinean Forests
Hotspot are summarized by major taxonomic groups in Table 3.5, and described in the following

sections.

Table 3.5 Summary of Species Richness, Endemism and Global Threat Status in the Guinean
Forests Hotspot

Status of Number of Species Number_of
Taxonomic Group Red List Species in Assessed for E“de'.“'c Percenta}ge
Assessment Hotspot the IU(_ZN Species Endemic
Red List Assessed
Terrestrial realm
Mammals Complete 416 416 65 16
Birds Complete 917 917 48 5
Reptiles Partial >107 107 20 19
Amphibians Complete 269 269 118 44
Butterflies Partial >1,000 141 1 1
Plants Partial >9,000 1,030 N/A N/A
Freshwater realm
Bony fishes Complete 632 632 N/A N/A
Odonates Complete 316 316 N/A N/A
Crabs and shrimps Complete 72 72 N/A N/A
Mollusks Complete 105 105 N/A N/A
Plants Partial >397 397 N/A N/A
Marine realm
Mammals Complete 28 28 2 7
Reptiles Complete 5 5 0 0
Bony Fishes Partial >650 104 N/A N/A
Sharks and rays Complete 87 87 0 0
Crustaceans Complete 16 16 0 0
Mollusks Partial >38 38 N/A N/A
Echinoderms Partial >6 6 N/A N/A
Stony corals Complete 8 8 0 0

Notes: Species are categorized as being endemic to the hotspot if the following criteria are met: a) for terrestrial
species, they found only within the hotspot boundaries to within a 25 km buffer zone bordering the hotspot; or b) for
freshwater species, they are only known from Level 8 subcatchments entirely within or intercepting the hotspot
boundaries. NA = data not available.
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Amphibians

Amphibians are relatively poorly documented in the hotspot but there are 269 recorded species
and more likely to be discovered in the future (for instance, 11 new species were discovered in
the last decade). Of these speciesmore than 80 are endemic, with particularly large numbers of
endemics in the Cameroon Highlands. Almost one-third of the hotspot’s amphibian species are
considered globally threatened (Mallon et al. 2015); more information on this topic is provided
in Chapter 4.

Birds

The bird diversity in the hotspot is impressive. There are thought to be 917 bird species present,
of which 48 are endemic (Mittermeier et al. 2004). BirdLife International has recognized six
Endemic Bird Areas (EBAS) as lying partly or entirely within the hotspot (BirdLife International
2013a). These are: the Upper Guinea Forests (15 endemic bird species); the Cameroon
Mountains (30 endemic bird species); the island of Sdo Tomé (21 endemic bird species); the
island of Principe (11 endemic bird species); the island of Annobdn (three endemic bird species);
and part of the Cameroon and Gabon lowlands (six endemic bird species).

Butterflies

Throughout the hotspot, information on the status of butterflies is still quite limited, with only
141 species currently assessed on the IUCN Red List. Information is better for a few individual
sites. For instance, the Oban Division of Cross River National Park in Nigeria is thought to
support more than 1,000 species of butterfly. Similarly, Gola National Park is another example
of a site with an extremely high diversity of butterflies. It is estimated that the site contains in
excess of 600 species, or 80 percent of all 750 species currently known from Sierra Leone.

Mammals

The Guinean Forests are among the world’s foremost hotspots for mammalian diversity. An
estimated 390 terrestrial species are found in the hotspot, representing over one-quarter of the
roughly 1,100 total mammal species found on the continent of Africa. More than 60 mammals
are endemic to the hotspot, and noteworthy endemic species include two of the rarest antelopes
in the world: the Endangered Jentink’s duiker and the Vulnerable zebra duiker (C. zebra). Other
globally threatened species include the Endangered pygmy hippopotamus and the Vulnerable
Liberian mongoose (Liberiictis kuhnii).

The hotspot is renowned for its primate diversity, as it contains 30 species, six of which are
endemic to the Upper Guinean Forests subregion, and nine to the Nigeria Cameroon subregion.
There are also four endemic primate subspecies on Bioko Island. Among the primate species
found in the hotspot, the striking Diana monkey (Cercopithecus diana) is thought to be an
important indicator of forest health because of its dependence on high-canopy forests, while
olive colobus (Procolobus verus) is the world’s smallest colobine monkey. The hotspot is also
home to two endemic subspecies of chimpanzee. West African chimpanzee (Pan troglodytes
verus) occurs in scattered populations, mainly in Cote d’lvoire and Guinea; it is assessed as
Endangered at the subspecific level, making it one of the most threatened subspecies of
chimpanzee (Humle et al. 2008). The Nigeria-Cameroon chimpanzee (P. t. ellioti) is even more
threatened than its western neighbour, although it is also assessed as Endangered. As the name
suggests, it is found only in Nigeria and Cameroon, where it has a restricted distribution and a

32



population estimated at only 6,500 individuals (Oates et al. 2008b). The forests along the
Nigerian-Cameroonian border are also home to a small population of an endemic subspecies of
western gorilla: Cross River gorilla (Gorilla gorilla diehli). This subspecies has a very restricted
distribution, with a total population of less than 300 individuals, fragmented into 9-11
subpopulations, some of which are in tenuous reproductive contact with each other, meaning that
the subspecies is assessed as Critically Endangered (Oates et al. 2008a).

Plants

The hotspot is estimated to contain more than 9,000 vascular plant species, of which around 20
percent are thought to be endemic (Mittermeier et al. 2004). Within the hotspot, high levels of
local endemism at the species level can be found. Tai National Park in Cote d’lvoire, Mount
Nimba on the Liberia-Guinea-Cdte d’lvoire border, Cross River National Park in Nigeria, and
Mount Cameroon are especially species rich areas in the hotspot in terms of plants. Nearly 2,500
plant species have been recorded on Mount Cameroon alone. Because of their relative isolation
from the rest of the hotspot, the Gulf of Guinea Islands also support a highly endemic flora, and
approximately 185 species are endemic to these islands.

Reptiles

The diversity of reptile species is poorly documented in western Africa, although it is suggested
that more than 200 species are found in the region, of which a quarter are likely to be endemic.
Eighteen of the 24 reptiles found on the islands of Sdo Tomé, Principe and Annobén are
endemic, and all three species of African crocodiles are found within the hotspot.

3.7.2 Freshwater Species Diversity and Endemism

An assessment of freshwater biodiversity across the western Africa region reported a high
diversity of aquatic species with high levels of endemism (Smith et al. 2009). Within the
freshwater realm (as can be seen in Table 3.5), although many freshwater species are restricted
range and endemic to the western Africa region, because the hotspot boundary does not follow
catchment boundaries, these species are also present outside of the hotspot itself so cannot be
classed as hotspot endemics. Lake endemic species have also been mapped to their presence
within subcatchments, and so will also appear to be present outside the hotspot in many cases. It
is, therefore, difficult to determine the exact number of freshwater species endemic to the
hotspot. Around 14 percent of all species assessed are regionally threatened according to IUCN
Red List Categories and Criteria (Smith et al. 2009).

The majority of threatened species are found in the Niger Delta and in southeastern Nigeria,
largely reflecting the greater levels of development and population density in these areas. Five
areas have been identified as key centers of species diversity (Smith et al. 2009):

i.  The southern coastal area of Guinea;
ii.  The lower River Jong in Sierra Leone;
iii.  Ebrié Lagoon in Cote d’lvoire;
iv.  Lower Ogun and Oueme Rivers and their coastal lagoons in Benin, and;
v.  Western Nigeria and the Niger Delta to the lower Cross River in southern Nigeria.
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The combined diversity of fishes, mollusks and odonates (dragonflies and damselflies) is
exceptionally high in these areas. Levels of regional endemism are high, with over a third of the
assessed species found only in western Africa. The majority of these endemic species are found
within the coastal drainages of the Upper Guinean Forests subregion from southern Guinea to
Liberia and in the basins of western Ghana and eastern Cote d’lvoire.

The hotspot supports a remarkable diversity of freshwater fishes: 1,281 species, of which
35 percent are considered endemic (Paugy et al. 2003). About one-quarter of the world’s 350
species of killifish are found in the hotspot, around half of which are endemic. Cichlids are also
prominent, with more than half of the 60-plus species present endemic to the hotspot. Four of the
five endemic genera of cichlids are found only in Lake BarombiMbo in southwest Cameroon
(Mittermeier et al. 2004). The hotspot also supports a high diversity of many other freshwater
taxa, including freshwater crustaceans, mollusks, odonates and freshwater plants (Smith et al.
2009).

Coastal wetlands provide unique ecological conditions and habitats for Palaearctic migratory
birds that overwinter in West Africa every year. There are approximately 148 species of coastal
and marine seabirds that are reported to occur in the Gulf of Guinea region. A number of seabirds
breed in the area between Sierra Leone and Congo, including several species of tern, white-tailed
tropicbird (Phaethon lepturus), brown booby (Sula leucogaster), and both black and brown
noddies (Anous minutus and A. stolidus).

3.7.3 Species Richness Patterns

The distribution ranges of all mapped species known to be present within the hotspot were used
to create maps of species richness for terrestrial and freshwater species (Figures 3.6 and 3.7,
respectively), and these provide a means to broadly identify those areas within the hotspot where
the highest numbers of species are concentrated. Centers of species richness for terrestrial
species include the Cameroon-Highlands-to-lowland-forest transition in Cameroon and Nigeria,
and the Guinean-lowland-to-montane-forest transitions on high altitude peaks and plateaus in
Guinea, Sierra Leone, Liberia and Cote d’lvoire, including the Mount Nimba area. Centers of
species richness for freshwater species include the Niger Delta, the Cameroon Highlands (which
include the region’s many crater lakes), the lower courses of the many coastal rivers in Sierra
Leone, Liberia, Cote d’lvoire, western Ghana, and the lower Ogun drainage in western Nigeria.
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Figure 3.6 Distribution of Terrestrial Species within the Guinean Forests Hotspot
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3.7.4 Marine Species Diversity and Endemism

The highest marine fish diversity in the Eastern Central Atlantic is found in the Gulf of Guinea
and its near-shore marine habitats, including estuaries, deltas and coastal lagoons. More than 650
species of marine bony fish and 87 species of cartilaginous fish (sharks and rays), as well as at
least five species of shrimps, are found in the area between Sierra Leone and Cameroon,
including the offshore islands. More than 54 percent of the region’s sharks and rays with
sufficient data for an assessment are globally threatened (IUCN 2015a). Recently completed
(November 2015) global assessments for all of the deep-water and near-shore marine bony fishes
indicate that approximately five percent of all marine fishes are threatened but with significantly
higher proportions of threatened near-shore fishes compared to deep-water fishes. Near-shore
bony fish families with relatively high species richness in the region include blennies
(Blennidae), gobies (Gobiidae), wrasses (Labridae), groupers (Serranidae), jacks (Carangidae),
seabreams (Sparidae) and croakers (Sciaenidae), with the latter four families being heavily
targeted by coastal fisheries. Shrimp species of the families Penaeidae and Palemonidae are also
targeted by fisheries in the region. Several endemic species of goby (Didogobius amicuscaridis,
Gorogobius stevcici), clingfish (Apletodon wirtzi) and wrasse (Clepticus africanus, Thalasso
manewtoni) are known only from around the offshore islands of S& Tomé and Principe.
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4. CONSERVATION OUTCOMES DEFINED FOR THE HOTSPOT

4.1 Introduction

Selection of conservation outcomes relies on the understanding that biodiversity is not measured
in any single unit. Rather, it is distributed across a hierarchical continuum of ecological scales
that can be categorized into three levels: i) species; ii) sites; and iii) broad landscapes (or
ecosystem-level units), termed corridors. These levels interlock geographically through the
occurrence of species at sites and species and sites within corridors. Given the threats to
biodiversity at each of these three levels, targets for conservation can be set in terms of
‘extinctions avoided’ (species outcomes), ‘areas protected’ (site outcomes) and ‘corridors
consolidated” (corridor outcomes). Species are selected as those classified as threatened
according to the IUCN Red List of Threatened Species (hereafter known as the IUCN Red List).
Sites are identified as KBAs, places that “contribute significantly to the global persistence of
biodiversity”, for example by supporting threatened species and species with severely restricted
global distributions, and are delineated as areas of land and/or water that are actually or

36



potentially manageable as a single unit (e.g. a protected area or other managed conservation
unit). Landscape corridors are delineated to link KBAs (in particular for transfrontier areas),
secure landscape connectivity such as within river catchments, and maintain ecosystem function
and services for long-term species survival. Following this approach, quantifiable measures of
progress in the conservation of threatened biodiversity can be tracked across the Guinean Forests
Hotspot, allowing the limited resources available for conservation to be targeted more
effectively.

Defining conservation outcomes is a bottom-up process that follows a standard methodology
(Langhammer et al. 2007). It starts from the definition of species-level targets, from which the
definition of site-level targets is then developed. The process requires detailed knowledge of the
conservation status of individual species. This information has been accumulating in the IJUCN
Red List for more than 50 years. For the Guinean Forests Hotspot, the conservation status of
species has been comprehensively assessed for many taxonomic groups but there are notable
gaps in the assessments of plants and some reptiles. Identification of KBAs is also incomplete for
some taxa and regions of the hotspot with the identification of terrestrial KBAs in the Lower
Guinean Forests subregion, in particular, requiring additional work. Additional information on
the availability of information on species and site outcomes is given in the relevant sections
below.

Conservation outcomes were defined using best-available species distribution data, followed by
expert review and validation procedures involving confirmation of species presence in the
hotspot. KBA information collated for the hotspot comes from three main data sets: i) data on
Important Bird Areas (IBAs) compiled by BirdLife International and stored on the World
Biodiversity Database (WBDB), from where it was extracted and provided to IUCN for use in
the profile in November 2013; ii) data on terrestrial KBAs in the Upper Guinean Forest
subregion compiled by Conservation International between 2008-2010, as extracted from the
WBDB and provided to IUCN in November 2013; and iii) data on the freshwater KBAs
identified by IUCN’s Global Species Programme on the basis of Red List assessments of
freshwater taxa completed in 2009.

Stakeholder input to supplement and verify the information on conservation outcomes was
provided through three workshops, responses to circulated questionnaires, and consultations with
BirdLife International and its partner NGOs in the hotspot countries in October 2015. The
information was also cross-checked with the results of the IUCN/UNEP situation analysis on
large terrestrial and freshwater fauna in west and central Africa (Mallon et al. 2015). It must be
noted, however, that the outbreak of Ebola in the region made it difficult to obtain the desired
level of stakeholder input and, consequently, information on additional outcomes may be
forthcoming at a later date. The number of experts previously consulted in compilation of the
species Red List assessments used to determine conservation outcomes within the hotspot is
estimated to exceed 150 people, including from within the region and from the wider
international community of species experts, while many other experts were involved in the
consultations and research undertaken by the BirdLife Partnership that led to the original
identification of IBAs, which underpin much of the analysis of site outcomes.
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4.2 Species Outcomes

At least 936 species found in the hotspot are globally threatened (Table 4.1). This number is
likely to increase significantly as more species are assessed in the future, particularly in groups
such as plants and reptiles. A significant proportion of the species that have been assessed are not
well-known, with 389 species (8 percent of those assessed to date) being classified as Data
Deficient, meaning that there is insufficient information available to make a reliable assessment
of their current risk of extinction using the IUCN Red List criteria. The globally threatened
species include 135 assessed as Critically Endangered: the highest category of threat.

Table 4.1 Globally Threatened Species in the Guinean Forests Hotspot

Global Threat Status

Taxonomic Group CR EN VU Total
Mammals® 6 29 30 65
Birds" 5 12 31 48
Reptiles™** 2 3 6 11
Amphibians® 13 42 22 77
Bony fishes® 35 59 78 172
Sharks and rays" 4 8 21 33
Butterflies™” 0 0 2 2
Odonates’ 4 4 8 16
Freshwater crabs and shrimps’ 2 9 5 16
Mollusks" 2 6 5 13
Plants™ 62 98 323 483
Total 135 270 531 936

Source: IUCN Red List version 2013; exported in January 2014.
LAll known described species. *Species endemic to the hotspot. >Random representative sample. *Ad hoc selection.
>Species within selected families of aquatic plant.

The distribution of the major taxonomic groupings of threatened species, combined across all
three realms, in each of the countries in the hotspot (Table 4.2) shows the highest proportion are
located in Cameroon (61 percent) followed by Nigeria (31 percent), Céte d’lvoire (22 percent)
and Ghana (22 percent). The full list of species outcomes for each country within the hotspot is
presented in Appendix 4.

The main information source used for identifying species known to occur within the hotspot was
the IUCN Species Information Service (SIS), the database of species information supporting the
IUCN Red List. Where available, the analysis incorporated additional information on more
recently assessed species that became available after the data were exported in January 2014.

Species distribution files (GIS shape files) were obtained for as many of these species as
possible, although not all species, especially plants, had been mapped. Species ranges
intersecting the hotspot were identified to generate a list of all species with distribution ranges
overlapping or contained within the hotspot. This list of species represents the list of species
considered to be present within the hotspot and upon which the hotspot analysis of biodiversity is
based.
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Table 4.2. Breakdown of Globally Threatened Species by Country and Major Taxonomic Group

Distribution by Country

s | o= 0 g
Taxonomic Group c| 8 |lel|58 8| 8| 2| & |55|82| o
c o |©2|2E&| £ o O S| 5ol @
g1 2182|853/ 5|35 || 2|55/8¢8|¢

© Sl z0| O (O] - Z @ O —

@) L (]
Mammals 10 | 45 | 20 | 19 | 13 | 20 | 18 21 5 14 8
Birds 10 | 23 | 20 6 | 17 | 18 | 13 18 13 14 | 10
Reptiles 4 5 5 6 4 6 5 4 5 5 3
Amphibians 0|61 | 14 2 | 11 5 4 13 3 2 1
Bony fishes’ 10 | 82 | 24 | 12 | 21 | 57 | 31 31 6 27 7
Sharks and rays 16 | 20 | 20 | 13 | 20 | 24 | 21 24 7 21 | 15
Butterflies 0 0 0 0 2 0 0 0 0 0 0
Odonates 1] 10 1 2 0 0 2 7 1 3 0
Freshwater crabs and shrimps 0 4 0 1 1 3 5 5 1 0 0
Mollusks™ o]l 6] 2] o] o] o] 1 0 1 3] 0
Plants 14 |380 |117 | 63 [127 | 25 | 51 | 179 36 60 | 10
Total 65 |636 |223 |124 (216 |158 |151 | 302 78 | 149 | 54
Percentage of the total® 7 | 61 | 22 11 | 22 15 | 16 31 8 15 6

Source: IUCN Red List version 2013; exported in January 2014.

Primarily freshwater species as the majority of marine species were yet to be assessed in January 2014.

“Calculated as a percentage of the 936 globally threatened species found in the hotspot; these figures do not add up
to 100 percent because many species are found in more than one country.

Species with distribution ranges fully enclosed within the hotspot boundaries were considered to
be endemic to the hotspot. A 25 km buffer beyond the hotspot boundary was employed to
account for the lack of precision in mapping species ranges close to the hotspot boundary. For
species with no distribution files available, the narrative description of the species’s geographic
distribution in the species’s account on the IUCN Red List was used to determine if the species
was within the hotspot or not, and (to the extent possible) whether it was endemic to the hotspot
or not.

A number of taxonomic groups are considered to have been comprehensively assessed. For some
taxonomic groups, only a random sample of species has been assessed (e.g. butterflies and
reptiles). In other cases, an ad hoc list of species has been assessed, with a likely bias towards
those expected to be threatened. Although the main focus of this profile is the terrestrial and
freshwater environments, species found in near-shore marine habitats were also included where
information was available.

The following overview of threatened species within the hotspot is compiled separately for each
of the three realms: terrestrial; freshwater; and marine (focusing on near-shore habitats adjacent
to the hotspot boundary). This distinction is made in order to highlight threatened biodiversity
within each of the realms, as some types of threat may be realm specific and might otherwise not
be noted.
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4.2.1 Terrestrial Realm

Plants

Around half of the 1,030 plant species in the hotspot so far assessed for the IUCN Red List are
threatened. For these species, a broad spatial analysis shows a significant gap in coverage by the
protected areas network in the hotspot (Burgess et al. 2005). This gap in spatial cover of
protected areas is somewhat reduced by the inclusion of forest reserves but in reality many of
these reserves may provide little real conservation benefit.

Two species are believed to be extinct but little is known about either. Byttneria ivorensis (EX),
a tree species in the family Sterculiaceae was identified from a single herbarium specimen
collected from Cote d’lvoire in 1896 and Argocoffeopsis lemblinii (EX) is another tree species
also known only from a single herbarium specimen. Sixty-two species are Critically Endangered,
including many species of orchids, legumes and members of the coffee family (Rubiaceae). The
majority of these species are found in Cameroon, which has to date been the main geographic
focus for assessment of plant species for the IUCN Red List. Seven of the Critically Endangered
orchid species are found in Cameroon, and many additional species assessments are in draft but
not yet published, meaning this number is likely to rise. For example, Bulbophyllum filiforme
(CR), an orchid species known only from Mount Cameroon, Korup National Park and the Niger
Delta is an epiphyte, growing in lowland evergreen forest, where its association with forest tree
species makes it vulnerable to forest clearance. Another species, in the related Burmanniaceae
family, Afrothismia winkleri (CR), is known from just five localities in Cameroon and Uganda
with recent discoveries on Mount Kupe, Korup and Banyang Mbo. As is usual for species in this
family, numbers at each site are very low and it is believed that only 16 individuals have been
seen in total.

Despite this being a forest hotspot, information on the status of trees remains very poor. For
example, six of the eight highly valued mahogany species present in the hotspot were last
assessed for the IJUCN Red List in 1998 and are in need of updating. Of these species, the
African mahogany (Khaya ivorensis), which is found in five countries of the hotspot, is listed as
Vulnerable due to very high levels of exploitation, although its status has not been re-assessed
since 1998. Overall, the conservation status of very few of the important timber species has yet
been assessed. Inventories are available for many of these trees for the majority of countries in
the hotspot (see Poorter et al. 2005), so it should be possible to assess their global threat status.

The Nigeria-Cameroon border, and the Cross River National Park in particular, supports the
largest tract of remaining primary rainforest in Nigeria, and is especially rich in endemic plants,
which are thought to be threatened by degazettement of forest reserves leading to increased
urbanization, commercial plantations and logging (Borokini et al. 2014). Such species include,
Synsepalum glycydora (VU), a small tree species apparently restricted to the Oban Hills in Cross
River National Park and Degema in Rivers State, and Talbotiella eketensis (EN), a swamp forest
tree from areas around Eket and Degema, where its habitat has been seriously degraded by oil
exploration and logging activities. The area is also one of the richest in the hotspot for orchids
and commercially important species in the Rubiaceae (Droissart et al. 2011) and has generally
high levels of genetic distinctiveness (Dauby et al. 2014).
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The endemic flora of Sdo Tomé (Figueiredo et al. 2011) is also highly threatened, with nearly all
areas outside the Ob6 National Park impacted by urbanization and intensification of agroforestry
and other land-use practices. Development and expansion of oil palm plantations also represents
an increasing threat to the flora in many parts of the hotspot (Mallon et al. 2015), with cases
including S&o Tomé (Lopes 2012) and northwestern Cameroon (Hoyle and Levang 2012). There
are also three Critically Endangered plant species on Bioko, including a very rare species of
begonia, Begonia pelargoniflora, which is only known from four subpopulations two of which
are on Bioko and one each from the Bakossi Mountains and the adjoining Mount Nlonako in
Cameroon.

Further west in the hotspot, the Mount Nimba area is recognized for its high diversity of plant
species many of which, although not yet assessed for the IUCN Red List, will likely be
threatened, in particular due to mining activities, logging and deforestation. Of the few assessed
plant species in the western parts of the hotspot most, such as Neolemonniera clitandrifolia (EN),
a tree species occurring in low densities in Atewa Range and Cape Three Points Forest Reserves
and Ankasa Resource Reserve, are threatened by habitat loss due to agricultural expansion,
mining and logging.

In summary, the level of threat presented in Table 4.1 is not considered representative of the full
flora of the Guinean Forests, as the limited sample of species currently assessed is likely biased
towards those expected to be threatened a priori. The 1,030 terrestrial plant species from the
hotspot that have been assessed for the IUCN Red List only represent a small fraction of the
more than 9,000 species of vascular plants estimated to occur in the hotspot (see Table 3.5). A
comprehensive assessment of all species within the hotspot is, therefore, needed before the true
level of threat can be determined. It is also clear that the greatest geographic coverage of plant
species assessments is for Cameroon, with the status of species in the rest of the hotspot
remaining rather poorly known. Even within Cameroon, there remain major gaps, although
efforts are underway to expand the coverage of the global Red List, with a particular focus on
those species assessed as threatened on the Cameroon National Red List (C. Hilton-Taylor, pers
comm.).

Mammals

Sixty-five of the 416 mammal species occurring in the hotspot (16 percent) are threatened,
including a number of iconic species, such as western gorilla, chimpanzee, lion (Panthera leo),
pygmy hippopotamus (near endemic to the hotspot), African elephant and drill. The primates,
rodents, shrews and bats are however the dominant (in terms of the number of species) and most
threatened groups of mammals, impacted mainly by hunting and deforestation due to agricultural
expansion and logging.

Western gorilla, found in Cameroon and Equatorial Guinea within the hotspot, is Critically
Endangered due to a combination of exceptionally high levels of hunting and disease-induced
mortality. Most protected areas have serious poaching problems and animals in almost half of the
habitat under protected status have been hit hard by Ebola. Both commercial hunting and Ebola-
induced mortality are continuing and even accelerating (Walsh et al., 2008; Ryan and Walsh
2011). Chimpanzee, which has subpopulations across much of the hotspot, is assessed as
Endangered, also due to high levels of hunting, loss of habitat and Ebola.
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A subspecies of the black rhinoceros (Diceros bicornis longipes) is now thought to have gone
extinct in its last known habitats within the hotspot in northern Cameroon (Emslie 2012), largely
as a result of increased poaching for the international rhino horn trade fueled by civil unrest and
free flow of weapons across the region. Lion (VU), however, remains present but in small
fragmented subpopulations, with an estimated 400+ individuals remaining in western Africa
(Henschel et al. 2014) where it’s regional status is Critically Endangered. The largest numbers
are, however, thought to be in Cameroon just outside the hotspot boundaries (Mallon et al.
2015).

Pygmy hippopotamus (EN), a species near endemic to the hotspot, occurs only in Liberia, Cote
d’Ivoire, Guinea and Sierra Leone, with the majority of the population in Liberia. A suspected
population in the Niger Delta has apparently gone extinct. In 1993, it was estimated that there
were only 2,000-3,000 individuals remaining and subsequent reports of habitat loss and hunting
suggest the population has since decreased (Lewison and Oliver 2008). The species is included
in Appendix Il of CITES (as Hexaprotodon liberiensis), which provides some controls on
international trade. Sapo National Park and Tai National Park are two key sites for the species. A
National Action Plan has been developed for its conservation in Liberia and is currently being
implemented (FFI and FDA, 2013).

Of the many antelope species found in the hotspot Jentink’s duiker is possibly the most
threatened, being assessed as Endangered with its population estimated to have declined to only
around 2,000 individuals, mainly as a result of ongoing habitat loss and bushmeat hunting. Being
primarily a forest species, conservation of remaining primary forest, particularly in Tai and Sapo
National Parks, is critical. This species is listed on CITES Appendix I.

Finally, African elephant (VU), Africa’s largest land mammal and an iconic species has, in
recent years, been subject to increased poaching at catastrophic rates across the wider region
suggesting that sustainable thresholds may have been crossed. Population estimates by country
are provided in the 2013 Provisional Elephant Status Report (Elephant Database and IUCN SSC
African Elephant Specialist Group 2013). Preliminary genetic evidence suggests that there may
be at least two species of African elephant, provisionally named savanna elephant and forest
elephant. Both of these postulated species occur in the hotspot, with populations of savanna
elephant being found in Céte d’Ivoire (e.g. Tal National Park), Western Ghana (e.g. Bia National
Park) and Cameroon, and small populations of forest elephant being found in Cameroon
(e.g. Korup National Park), Liberia (e.g. Sapo National Park) and Nigeria (e.g. Okomu National
Park). The current position of the African Elephant Specialist Group is that reclassification into
multiple species would be premature, and more extensive research is required (Blanc 2008).

Birds

Forty-eight of the 917 birds recorded in the hotspot (five percent) are threatened. The main
threats are once again agricultural expansion, hunting, and loss of habitat due to logging. Of the
five Critically Endangered species, all appear to have highly restricted ranges within small
remaining forest fragments. S&o Tomé grosbeak (Neospiza concolor) and Sdo Tomé fiscal
(Lanius newtoni) are both known from a very small area of primary forest on Sdo Tomé (IUCN
2014), which currently remains unprotected. Dwarf olive ibis (Bostrychia bocagei) is also known
only from Sdo Tomé, where it is confined to the catchments of the Sdo Miguel, Xufexufe and
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possibly the Quija rivers in the southwest, and along the lo Grande and Ana Chaves rivers in the
centre of the island (IUCN 2014). The most recent estimate puts the total population at between
50 and 250 mature individuals. Liberian greenbul (Phyllastrephus leucolepis), is only known
from a few forest fragments in southeastern Liberia but has not been recorded since its original
discovery in 1985 (IUCN 2014). The fifth Critically Endangered bird species is Principe thrush
(Turdus xanthorhynchus), which is endemic to the island of Principe. It is found only in the
remaining forests in the centre and south of the island, and has a population estimated at fewer
than 250 mature individuals.

A notably high proportion of vultures are threatened with extinction, and four Endangered and
two Vulnerable species are known from the hotspot. The distribution of White-backed vulture
(Gyps africanus) overlaps marginally with the hotspot, particularly in Ghana, Togo, Benin and
Nigeria. It is globally Endangered and has declined by more than 90 percent in western Africa,
having completely disappeared from Ghana with the exception of Mole National Park (which is
outside the hotspot boundary) and is likely extinct in Nigeria (BirdLife International 2013b).
These significant declines are, as is the case for other vulture species present (or marginally
present) in the hotspot, due to overexploitation for food and traditional medicine, lack of food
due to the severe depletion of wild ungulates and changes in methods of carcass disposal, and
secondary poisoning from carburofan and other toxins inserted into animal carcasses to Kill
mammalian predators(Mallon et al. 2015 and references therein).

Three species of weavers are also Endangered. Gola malimbe (Malimbus ballmanni) is endemic
to the hotspot where it is confined to parts of the Upper Guinea rainforest in Sierra Leone (Gola
Forest), Liberia (Grande Gedeh/Sinoe County), Céte d’lvoire (Cavally and Goin Débé Forest
Reserves) and Guinea (BirdLife International 2012). Ibadan malimbe (M. ibadanensis) is another
highly restricted-range species, found in southwestern Nigeria. The population was estimated at
around 2,500 individuals within 112 km? of remaining forest. This can be considered a
reasonable maximum estimate of the world population since the survey covered almost all
remaining forest fragments within the species’ historical range (Manu et al. 2005, cited in
BirdLife International 2012). Forest clearance and fragmentation are listed as the main reasons
for the suspected ongoing decline in population. Bates’s weaver (Ploceus batesi) is a rare species
from southern and western Cameroon, occurring in a narrow belt from Limbé, at the foot of
Mount Cameroon, east to Moloundou (BirdLife International 2012). Plans for a 70,000 hectare
oil palm plantation threaten to significantly fragment large areas of suitable habitat in
southwestern Cameroon (Linder et al. 2012, cited in BirdLife International 2012).

Reptiles

Information on reptiles is rather incomplete for the hotspot. Eleven of the 107 reptile species to
have been assessed are threatened (10 percent). However, this is likely not representative of the
state of reptiles across the hotspot, as few species east of Nigeria have been assessed. Four of the
most severely threatened reptile species in the hotspot are marine turtles (see Section 4.2.3).
Other threatened reptiles include the Critically Endangered Annobdn lidless skink
(Afroablepharus annobonensis) is, as the name suggests, endemic to Annobon Island, where it is
threatened by habitat loss and, potentially, predation by introduced species. West African dwarf
crocodile is listed as Vulnerable but the assessment was completed in 1996 and requires
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updating. Although this species is very important in the bushmeat trade, it is not currently
considered to be under threat (Mallon et al. 2015).

Amphibians

Seventy-seven of the 269 amphibian species in the hotspot (29 percent) are globally threatened,
mainly due to the habitat loss/degradation resulting from expanding urban and commercial
developments, agricultural expansion, and logging. Of these species, the majority are
concentrated in Cameroon, which supports 61. Thirteen of the hotspot’s amphibians are
Critically Endangered. It should, however, be noted that the level of threat may be even higher
than currently recognized, as the increased intensity of harvesting in the region has not yet been
factored into many amphibian assessments (Mallon et al. 2015). One notable species is goliath
frog (Conraua goliath), which is the largest frog in the world at up to 3 kilograms. Within the
hotspot, it is found in southeastern Cameroon, where it is threatened by heavy harvesting for
food. This species is also exported for frog racing to countries including the United States.

As shown in Table 3.5, an estimated 44 percent of the amphibian species found in the hotspot are
endemic to it. The Cameroon Highlands, in particular, contain many highly threatened and
restricted-range endemic species and are one of the two areas of mainland Africa with the highest
diversity of amphibians (Hansen et al. 2009, Penner et al. 2011), underlining the exceptionally
high importance of the region for the conservation of amphibian diversity. As an example a
Critically Endangered restricted-range amphibian species in Cameroon, Alexteroon jynx is
known only from two localities 6 km apart on the eastern slopes of the Rumpi Hills in
southwestern Cameroon (IUCN 2014). As another example, Lake Oku clawed frog (Xenopus
longipes) is endemic to Lake Oku on Mount Oku, western Cameroon (IUCN 2014). The species
is unable to move across land effectively and is restricted to this shallow, eutrophic lake where it
fills the ecological niche typical of predatory fishes. The main threat in this case is the risk of
introduction of a predatory fish species. The Endangered Mertens’ egg frog (Leptodactylodon
mertensi) and its Critically Endangered cogener, L. erythrogaster, co-exist on Mount Manenguba
around springs and streams in submontane and lower montane forest. These species are thought
to be fairly resilient to disturbance but the ongoing degradation of habitat due to expansion of
farming activities, coupled with their highly restricted range, puts them at risk. As a final
example, of the highly threatened and restricted-range frogs of the Cameroon Highlands,
Astylosternus nganhanus is only known from Mount Nghanha on the Adamawa Plateau, where it
is at risk from habitat loss due to farming expansion (IUCN 2014).

Although Cameroon is the clear center for threatened amphibians in the hotspot, there are also a
number of threatened species in other countries. In Ghana, the Critically Endangered frog,
Phrynobatrachus intermedius, is known from only two sites in Ankasa Resource Reserve, where
it occurs in swampy areas within primary rainforest. It is threatened by forest degradation, in
particular due to plantations of raffia palm. The Critically Endangered Mount Nimba viviparous
toad (Nimbaphrynoides occidentalis) is only known from the Mount Nimba area in Guinea, Cote
d’lvoire and Liberia where, although partly located within a World Heritage Site, it is threatened
by a proposed iron ore mining concession and the arrival of large numbers of refugees
(UNESCO 2013). Finally, the Critically Endangered Tai toad (Amietophrynus taiensis) is a very
rare species only known from Tai National Park in Céte d’Ivoire and nearby Gola Forest Reserve
in Sierra Leone. Very little is known about this species which could benefit from additional
survey and research.
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Butterflies

Information on the conservation status of butterflies within the hotspot remains limited with only
141 species so far assessed for the IJUCN Red List, of which only two are considered threatened:
Atewa dotted border (Mylothris atewa) and Tiassale liptena (Liptena tiassale). The former
species is only known from a single area of upland evergreen forest of about 17 km? in Ghana in
the Atewa Range, which was formerly an island within lowland forest, now largely converted to
farm-bush. The main threat is from a planned large-scale bauxite strip-mine in an area covering
almost all of this upland forest (Larsen 2012). The latter species is presently known only from a
single locality: a very vigorous colony in Aburi Botanical Gardens, Ghana. The species was
formerly more widespread and remains vulnerable to stochastic events or potential neglect within
this highly restricted site (Larsen 2011).

Although only a small number of butterfly species in the hotspot have been assessed for the
IUCN Red List, the wider western Africa region is reported to support nearly 1,500 butterfly
species representing more than one-third of all butterflies in the Afrotropical biogeographical
region (Larsen 2005). Within the hotspot, the forests of the Cameroon-Nigeria border are
reported to harbor the highest forest butterfly species richness in Africa (Larsen 2005). Given the
importance of the hotspot for butterflies, it is important to better understand their conservation
status and the potential impacts on them of the many threats across the hotspot.

4.2.2 Freshwater Realm

The following overview of threatened species within the freshwater realm is based on the IUCN
assessment of freshwater biodiversity of the western Africa region in 2009 (Smith et al. 2009).
This assessment aimed to include information on all known, described species of freshwater
fishes, odonates (dragonflies and damselflies), mollusks, crabs and selected families of aquatic
plants in the region. Much of the information for the assessments of fishes is based upon the
works of Lévéque et al. (1990, 1992) and Paugy et al. (2003). IUCN Red List assessments of all
25 species of freshwater shrimp were completed more recently (de Grave et al. 2015).

Freshwater Fishes

A comprehensive Red List assessment of freshwater fishes has been conducted across the
hotspot, covering 632 species of bony fish (class: Actinopterygii). The highest densities of
freshwater fish species in the hotspot are found within the Niger Delta and the Atlantic river
catchments of Sierra Leone and Liberia. The Niger Delta itself has 180 recorded freshwater fish
species and an additional 19 species are thought likely to be present. More than half of the
freshwater fishes present are endemic to the western Africa region, but only a few species are
thought to be endemic to the hotspot itself, primarily as the hotspot boundaries are largely based
upon forest habitats and not river catchments, and most river systems in the hotspot originate
outside its boundaries. Many species are, however, endemic to catchments crossing the hotspot.
For example, Notoglanidium akiri is endemic to the lower Niger Delta but not to the hotspot
itself, as the hotspot boundary does not include the full extent of the delta. This species, along
with many others in the delta, especially the many regionally endemic killifishes, is highly
threatened by pollution and habitat loss resulting from oil exploration.
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Myaka myaka is a Critically Endangered fish endemic to the Barombi Mbo Crater Lake in
Cameroon, where, along with 15 other fish species (12 of which are endemic to the lake), it is
threatened by the expansion of palm oil plantations and slash and burn agriculture leading to
sedimentation and pollution of the lake. Another Critically Endangered fish is Barbus boboi, a
cyprinid known only from the Farmington River in Liberia, where its habitat is declining due to
siltation and pollution from deforestation and mining (Entsua-Mensah 2010). In a similar
situation, the Critically Endangered Labeo curriei is restricted to the Via River, and possibly the
Corubal River, in the Saint Paul River catchment in Liberia (IUCN 2014). The threat to
freshwater fishes is not only a concern in terms biodiversity loss but for its impact to local
livelihoods. In western Africa the proportion of total dietary protein from fish can reach
60 percent or more (IGCC 2006), with much of this coming from inland fisheries.

Freshwater Crabs and Shrimps

Among the freshwater invertebrates assessed, the crabs and shrimps are the most highly
threatened, with 16 of the 72 species in the hotspot (22 percent) assessed as threatened (IUCN
2015a). Western Africa is a centre of diversity for Africa’s freshwater crabs (Cumberlidge et al.
2009). Two species, Liberonautes grandbassa and L. lugbe, are Critically Endangered. L.
grandbassa is endemic to central Liberia where it is known from a single rainforest locality
(Cumberlidge 2008) which is not protected. L. lugbe is also endemic to Liberia where it is known
from only two specimens collected in Lugbe in Nimba County, where it was found in small
forest streams. The freshwater shrimp, Atya intermedia, is an Endangered species only known
from the islands of S&o Tomé and Annobon, where increasing tourism development is expected
to result in degradation of the freshwater ecosystems on the islands, unless it is very carefully
managed (de Grave 2013). Crabs and shrimps both play an important role in nutrient cycling in
African freshwater ecosystems (Dobson et al. 2004; Cumberlidge et al. 2009), as they feed on
dead and decaying materials such as leaves, so their ongoing decline could have a significant
impact on ecosystem function.

Odonates

Odonates (dragonflies and damselflies) are a diverse group of invertebrates for which we have
good information and which are also useful indicators of water quality, are numerous across the
hotspot with an estimated 316 species recorded (IUCN 2015a). Sixteen species (five percent of
the total) are assessed as globally threatened, of which four species are Critically Endangered.
Additional surveys would surely improve our knowledge of these species and will likely lead to
new discoveries. A short visit to Cameroon in 2008, for example, led to the discovery of five new
species in only a few days of surveying (Kipping, pers. comm.), one of which was discovered in
the building where the Red Listing workshop was being held in Yaoundé. The most important
locations for further study are western Guinea, especially the Fouta Djallon Massif, and
southeastern Nigeria, especially Cross River State and the Niger Delta (Djikstra et al. 2009). The
main threats to these species are habitat loss due to agricultural expansion and deforestation, and
to a lesser degree, expansion of human settlements, tourism and dams (Djikstra et al. 2009).

Freshwater Mollusks

Freshwater mollusks in some regions of the world are one of the most threatened groups of
freshwater taxa. They remain fairly unobtrusive and are not normally considered as being
charismatic creatures, so rarely attract the attention of the popular media. This is unfortunate as
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they are essential to the maintenance of wetland ecosystems, primarily due to their control of
water quality and nutrient balance through filter-feeding and algal-grazing and, to a lesser
degree, as a food source for predators including a number of fish species. Many species are also
restricted to very specific microhabitats, and thus sensitive to the impacts of dams, introduction
of alien species, wetland drainage and river channelization, pollution, sedimentation and
siltation.

Freshwater gastropod mollusks are reasonably well known for much of western Africa. This is
largely because certain species of the genera Lymnaea (Lymnaeidae), Biomphalaria and Bulinus
(Planorbidae) act as intermediate hosts for medically important parasitic flatworms (trematodes)
of humans and domestic animals (Kristensen et al. 2009). National surveys carried out in several
countries over the past century were designed to target these genera but they also recorded other
species. The results of these surveys and of other collections were collated by Brown (1980,
1994). Around 70 species have been recorded in the hotspot, of which 13 are threatened. The
bivalves, with 35 species recorded from the hotspot, are not as well-known as the gastropods.

Most threatened mollusks have highly restricted ranges, and rely on clean, rapidly flowing
waters. Of particular importance is the very rare, relict species Pleiodon (Pleiodon) ovata, which
may be an ancestral species for all western African bivalves. P. ovata is effectively a living fossil,
probably having become restricted to a single river (the Gbangbaia River in Sierra Leone) due to
the disappearance of its host fish (probably a Sindacharax or Alestes species) from most of
Africa (van Damme, pers comm.). From a scientific perspective, this species should be
considered as a priority for further research and conservation.

Freshwater Plants

Within the freshwater realm, there is also a high diversity of aquatic plants within the hotspot,
particularly in the lower Niger River, and the Red List status of a number of these species has
been assessed more recently (Niang-Diop and Ouedraogo 2009). Drought and habitat loss due to
expanding agriculture are the main threats identified. The most heavily threatened species is
Eriocaulon stipantepalum, a species of pipewort (family: Eriocaulaceae) growing at the margins
of small pools, which is known from just one locality in the hotspot in northern Cameroon
(IUCN 2014).

4.2.3 Marine Realm

The majority of marine organisms in the Gulf of Guinea are not considered endemic to the
region, due to the interconnected currents that link the Gulf of Guinea with the Canary Current to
the north, and the Benguela Current coastal upwelling region to the south. Exceptions include a
small number of marine fishes that are endemic to the offshore islands of Sdo Tomé and
Principe, and some fishes and invertebrates that are only known from a very few records in the
area.

Marine Bony Fishes

Global Red List assessments have recently been published in November 2015 for all of the 650+
bony fishes (Actinopterygii) that occur in the Gulf of Guinea region as part of a larger project to
assess all 1,400 deep-water and near-shore marine bony fishes in the Eastern Central Atlantic.

47



Based on a subset of previously the published assessments where information was sufficient to
determine extinction risk, just over 11 percent of near-shore marine fishes are threatened,
including several commercially important fish species, such as groupers (Epinephelus spp.),
tunas (Thunnus spp.) and billfishes (Kajikia albida and Makaira nigricans). The main threats to
marine fishes (see Chapter 8) are overharvesting and lack of regulation of fishing practices,
especially with regard to the large offshore trawlers from the EU (Atta-Mills et al. 2004), China
and elsewhere.

Sharks and Rays

Of the 87 species of sharks and rays assessed (representing all known described species from the
region) 54 percent are threatened. Three of the five species that enter freshwater are threatened,
one of which, largetooth sawfish (Pristis pristis), is Critically Endangered. Historical records
indicate that the two sawfish species (P. pristis and P. pectinata) were once common in the
estuaries of western Africa (Faria et al. 2013, Burgess et al. 2009). However, there have been
recent confirmed records of these species only from Sierra Leone and only historical records
from the other coastal countries in the region (Burgess et al. 2009). Several threatened species of
guitarfishes (Rhinobatos spp.) inhabit shallow inland coastal waters in the region and are heavily
targeted for their fins. Shark fishing has increased significantly in the past several decades and
has decimated populations of many species in the region (Diop and Dossa 2011). Several rays,
including the Data Deficient rosette torpedo (Torpedo bauchotae) and smalltooth stingray
(Dasyatis rudis), may be endemic to the shallow, near-shore waters in the area, however very
little is known of their populations, ecology or the impacts of threats.

Marine Turtles

Four species of marine turtles are present within the hotspot: green turtle (Chelonia mydas);
hawksbill turtle (Eretmochelys imbricate); olive ridley turtle (Lepidochelys olivacea); and
leatherback (Dermochelys coriacea). All four species are threatened by entanglement in fishing
nets and from degradation and loss of nesting beaches, particularly as a consequence of coastal
development (Formia et al. 2003). The top priority for conservation is the Critically Endangered
hawksbill turtle, and action for this species within the hotspot should focus on Bioko Island of
Equatorial Guinea and the islands of S&o Tome and Principe, where the species nests regularly.
Some estuarine and lagoon areas have also been identified as developmental habitat for juvenile
turtles, including the Cameroon Estuary for olive ridley turtle (Fretey 2001). In areas with large
turtle aggregations (such as green turtle feeding and nesting grounds in Equatorial Guinea and
Sdo Tomé and Principe), organized market systems have developed (Formia et al. 2003). Sea
turtles are systematically killed both on land and sea, their nests are looted, and a lively trade in
carapaces exists.

Marine Mammals

An estimated 28 species of marine mammal have been reported from the area adjacent to the
hotspot of which five are threatened. Of special importance are Atlantic humpback dolphin
(Sousa teuszii) and West African manatee, both of which inhabit the near shore coastal areas of
the hotspot. The former species is endemic to the eastern tropical Atlantic, and is limited to
estuarine and shallow coastal waters (Ross 202, Van Waerebeek et al. 2004) in depths of less
than 20 meters, and has been observed to travel up the Niger and Bandiala rivers. There is
historical evidence that they may currently be or may have been present in the Cameroon
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Estuary. Their populations are considered to be highly fragmented, and in low numbers. There is
little information on population size, diet or impact of major threats, as it is one of the least
known dolphin species. As with other cetaceans, Atlantic humpback dolphin is threatened by
incidental mortality in fishing nets, and is also taken directly for food. Habitat destruction, boat
strikes and water pollution are additional potential threats, although little is known about them.

West African manatee is also endemic to the eastern tropical Atlantic, and is the least studied
sirenian in the world. Within the hotspot, although widely distributed throughout estuaries,
mangroves, rivers and inland lakes, and along the marine coastal flats, overall numbers are
declining largely due to hunting and incidental catches with near extirpation in some regions
(Powell and Kouadio 2008). Although hunting is illegal in several countries of the hotspot, and
the species is listed in CITES Appendix I, restrictions are difficult to enforce.

4.3 Site Outcomes

4.3.1 Methodology

Many species are best conserved by protecting their habitats and the biological communities they
are part of, through conservation actions at a network of sites. The method used by CEPF to
identify these sites is that of KBAs, which are explicitly designed to conserve biodiversity at the
greatest risk of extinction (Langhammer et al. 2007). The KBA methodology is data-driven,
although, in data-poor regions, expert opinion also plays a critical role. All KBAs meet one or
more standard criteria (Table 4.3). The KBA methodology is currently undergoing a global
revision to develop a standard which is applicable to all taxonomic groups. Efforts are being
made to ensure that the majority of existing KBAs, as presented here, will meet the new criteria
for selection. Nevertheless, it will be necessary to re-evaluate the KBAs in future, to verify that
all sites qualify under the revised criteria, and to identify additional sites of global importance of
the persistence of biodiversity that are not captured under the current criteria.

Table 4.3 Criteria for Identifying KBAs in the Guinea Forest West Africa Hotspot

Criterion Thresholds for Triggering KBA Status

Extinction Risk Inferred regular presence of:

Regular occurrence of a a) Critically Endangered (CR) species—presence of a single individual
globally threatened species at | b) Endangered (EN) species—presence of a single individual

the site. ¢) Vulnerable (VU) species—presence of 30 individuals or 10 pairs
Range Restriction Inferred presence and sufficient extent of:

Site holds >5% of a species’s | a) Restricted-range species—species with a global range less than
global population at any 50,000 km?, or 5% of global population at a site

stage of the species’s b) Globally significant congregations—1% of global population
lifecycle. seasonally at the site

Source: Langhammer et al. (2007).

All terrestrial KBAs analysed in this report were provided by Birdlife International through a
download from the World Biodiversity Database in November 2013. Most of these terrestrial
KBAs in the Guinean Forests Hotspot were originally delineated as Important Bird Areas (IBAS)
by BirdLife International partner NGOs and collaborating organizations in each hotspot country,
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based upon the application of the KBA criteria to data on birds (Fishpool and Evans 2001). This
analysis was then built upon through the identification of KBAs for multiple taxonomic groups,
especially mammals, reptiles, amphibians and selected plants, by Conservation International
during the first phase of CEPF investment in the Upper Guinean Forests subregion. Finally, data
were incorporated on Alliance for Zero Extinction (AZE) sites, defined as places that encompass
the entire ranges of Endangered or Critically Endangered species (Ricketts et al. 2005).

Freshwater KBAs were determined through a separate process, as there were no data on
freshwater KBAs held in the World Biodiversity Database at the time. Freshwater KBAs were
identified and delineated according to river/lake subcatchments units, as the widely accepted
management unit most applicable to the freshwater realm. At a spatial scale relevant to
management, the hotspot area has 1,295 river/lake subcatchments within it, or straddling its
borders. Almost all (1,256) of these river/lake subcatchments were identified as holding ‘trigger’
species, defined as species that meet at least one of the KBA criteria (Figure 4.1). The very large
number of subcatchments that meet the KBA criteria is a product of the high levels of species
endemism within catchments (a reflection of the limited dispersal options for fish and mollusk
species in particular), and the high levels of threat facing freshwater species. A subset of these
subcatchments (i.e. those holding the highest numbers of trigger species) were subsequently
proposed as KBAs and circulated for stakeholder review.

Figure 4.1 Location of River and Lake Subcatchments Holding Species that Trigger KBA Criteria
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4.3.2 Identification of KBAs

A total of 137 KBAs have been identified in the hotspot (Figure 4.2). The total land area covered
by these KBAs, adjusting for overlap between sites, is 109,271 km?, slightly larger than Liberia
and covering 18 percent of the entire hotspot (621,705 km?). The KBAs have an average size of
81,152 hectares, ranging from the 159 hectare Mont Bana (CMR7) to the 586,803 hectare
Gashaka-Gumpti National Park (NGA5). A summary of KBAs by country is given in Table 4.4
and the full list of KBAs is provided in Appendix 5.

Figure 4.2 Location of All KBAs within or Bordering the Hotspot
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The distribution of terrestrial and freshwater KBAs is shown in more detail for each country in
the hotspot in Figures 4.3 to 4.13. Terrestrial KBAs are distinguished from freshwater KBAS
because site-level threats and management requirements often differ between the terrestrial and
freshwater realms. In particular, freshwater KBAs need to be managed with consideration for
their associated river and lake subcatchments, such that integrated river basin management
approaches may be most appropriate.

The area of overlap between terrestrial and freshwater KBAs is minimal (approximately
2,000 km?) reflecting the previously recognized spatial mismatch between areas of importance
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for freshwater biodiversity and the locations of terrestrial protected areas (Darwall et al. 2011).
In most cases the overlap is incidental in that only small parts of river catchments overlap with
terrestrial KBAs. Neverthless, significant areas of overlap between terrestrial and freshwater
KBAs occur on the island of Sdo Tome, and in Cameroon, where Lake Bermin and surrounding
catchments (fw2) overlaps with Bakossi Mountains (CMR1) and Banyang Mbo Wildlife
Sanctuary (CMR4). In these areas, it will be of particular importance to harmonize site
boundaries to ensure effective conservation management of both terrestrial and freshwater
biodiversity.

Ghana has the largest number of KBAs (30 sites) but, as many of them are relatively small, the
total land area (5,490 km?) is less than for Liberia which has 22 KBAs covering a total area of
38,677 km? representing one-third of the total area of KBAs in the hotspot. The distribution and
characteristics of KBAs within each subregion of the hotspot are discussed in some detail in the
following section.

Table 4.4. Distribution of Terrestrial and Freshwater KBAs by Country

Country KBA Area within1 Number_of Number of Total Number of
Hotspot (sq km)~ | Terrestrial KBAs | Freshwater KBAs| KBAs
Benin 984 1 0 1
Cameroon 13,837 19 2 21
Coéte d’lvoire 14,659 15 1 16
Equatorial Guinea 862 3 0 3
Ghana 5,490 30 0 30
Guinea 3,260 11 0 11
Liberia 38,677 18 4 22
Nigeria 21,231 12 2 14
Sao Tomé & Principe 961 4 1 5
Sierra Leone 6,245 9 2 11
Togo 3,065 2 1 3
Total 109,271 124 13 137

! The area of overlap between terrestrial and freshwater KBAs has been accounted for in these measurements.
2 Several freshwater KBAs are transboundary and occur in more than one country. In each case, the KBA is assigned
to the country with which it has the largest area of overlap.
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Figure 4.3 Terrestrial and Freshwater KBAs in Benin
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Lake Nokoué Terrestrial 98,403
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Figure 4.4 Terrestrial and Freshwater KBAs in Cameroon
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Code Key Biodiversity Area Terrestrial or Area
freshwater (hectares)

CMR1 Bakossi Mountains Terrestrial 75,581
CMR2 Bali-Ngemba Forest Reserve Terrestrial 899
CMR3 Bamboutos Mountains Terrestrial 7,396
CMR4 Banyang Mbo Wildlife Sanctuary Terrestrial 69,145
CMR5 Korup National Park Terrestrial 129,115
CMR6 Mbi Crater Faunal Reserve - Mbingo forest Terrestrial 3,233
CMR7 Mont Bana Terrestrial 159
CMRS8 Mont Kupe Integral Ecological Reserve Terrestrial 428
CMR9 Mont Manengouba Terrestrial 8,740
CMR10 | Mont Nganha Terrestrial 16,930
CMR11 | Mont Nlonako Terrestrial 64,124
CMR12 | Mount Cameroon and Mokoko-Onge Terrestrial 107,143
CMR13 | Mount Lefo Terrestrial 1,649
CMR14 | Mount Mbam Terrestrial 13,221
CMR15 | Mount Oku Terrestrial 16,353
CMR16 | Mount Rata and Rumpi Hills Forest Reserve Terrestrial 45,200
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Code Key Biodiversity Area Terrestrial or Area
freshwater (hectares)
CMR17 | Santchou Faunal Reserve Terrestrial 9,506
CMR18 | Tchabal Mbabo Terrestrial 312,347
CMR19 | Yabassi Terrestrial 264,867
fwl Lake Barombi Mbo and surrounding catchments Freshwater 176,536
fw2 Lake Bermin and surrounding catchments Freshwater 152,302

Figure 4.5 Terrestrial and Freshwater KBAs in Céte d’lvoire

;)
|

COTE
D'IVOIRE

Mount Nimba
Complex
CIVi4

C?S C*

CIV12

&

CIVZ‘
x ' CIV4
cvg = %6 F tR f
orest Reserves o
Cestc.:-:;_-scag)voa-lf;ebo- Bandama River | o Southeastern Céte d’lvoire
Corridor Catchmenij?@, » — and Southwestern Ghana
CIV9
Key Biodiversity Area o
freshwater hotspot
- terrestrial corridor é km
Code Key Biodiversity Area Terrestrial or Area
freshwater (hectares)
Civi Adiopodoume Terrestrial 1,939
CIv2 Forét Classée de Bossematié Terrestrial 21,976
CIv3 Forét Classée de Cavally et Goin - Débé Terrestrial 197,925
Civ4 Forét Classée de Mabi Terrestrial 62,095
CIV5 Forét Classée de Mopri Terrestrial 32,459
CIV6 Forét Classée de Yapo et Mambo Terrestrial 30,598
CIv7 Forét Classée des Mont Guéoulé et Mont Glo Réserves Terrestrial 49,019
CIv8 Mount Nimba (part of Mount Nimba transboundary AZE) Terrestrial 27,035
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Code Key Biodiversity Area Terrestrial or Area
freshwater (hectares)
CIv9 Parc National d’ Azagny Terrestrial 18,865
CIV10 Parc National de Marahoué Terrestrial 87,526
Civ1l Parc National de Tai et Réserve de Faune du N'Zo Terrestrial 539,376
CIv12 Parc National du Mont Péko Terrestrial 29,330
CIv13 Parc National du Mont Sanghé Terrestrial 75,029
Clvi4 Réserve Intégrale du Mont Nimba Terrestrial 6,480
CIV15 Station de recherche écologigue de Lamto Terrestrial 2,721
fw3 Lower Bandama River Freshwater 315,998
Figure 4.6 Terrestrial and Freshwater KBAs in Equatorial Guinea
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GNQ1 Annobdn Terrestrial 2,871
GNQ2 Caldera de Luba Reserva Cientifica Terrestrial 51,075
GNQ3 Pico de Basilé National Park Terrestrial 32,256
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Figure 4.7 Terrestrial and Freshwater KBAs in Ghana
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Code Key Biodiversity Area Terrestrial or Area
freshwater (hectares)

GHA1 Amansuri wetland Terrestrial 26,751
GHA2 Ankasa Resource Reserve - Nini-Sushien National Park Terrestrial 47,444
GHA3 Atewa Range Forest Reserve Terrestrial 21,111
GHA4 Bia National Park and Resource Reserve Terrestrial 34,115
GHA5 Boin River Forest Reserve Terrestrial 30,530
GHA®G Boin Tano Forest Reserve Terrestrial 12,181
GHA7 Bosomtwe Range Forest Reserve Terrestrial 7,546
GHA8 Bura River Forest Reserve Terrestrial 9,996
GHA9 Cape Three Points Forest Reserve Terrestrial 4,545
GHA10 | Dadieso Forest Reserve Terrestrial 15,031
GHA1l1 | Draw River Forest Reserve Terrestrial 19,391
GHA12 | Ebi River Shelterbelt Forest Reserve Terrestrial 1,756
GHA13 | Fure River Forest Reserve Terrestrial 14,046
GHA14 | Jema-Asemkrom Forest Reserve Terrestrial 6,756
GHA15 | Kakum National Park - Assin Attandaso Resource Reserve | Terrestrial 31,783
GHA16 | Kyabobo (proposed) National Park Terrestrial 21,882
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Code Key Biodiversity Area Terrestrial or Area
freshwater (hectares)
GHA17 | Mamiri Forest Reserve Terrestrial 4,815
GHA18 | Mount Afadjato - Agumatsa Range Forest Terrestrial 2,185
GHA19 | Neung South Forest Reserve Terrestrial 11,974
GHA20 | Nsuensa Forest Reserve Terrestrial 6,330
GHA21 | Pra-Sushien Forest Reserve Terrestrial 18,721
GHA22 | Sapawsu Forest Reserve Terrestrial 922
GHA23 | Shai Hills Game Production Reserve Terrestrial 343
GHA24 | Southern Scarp Forest Reserve Terrestrial 24,882
GHA25 | Subri River Forest Reserve Terrestrial 55,930
GHA26 | Tano-Anwia Forest Reserve Terrestrial 14,105
GHA27 | Tano-Ehuro Forest Reserve Terrestrial 20,787
GHA28 | Tano-Nimiri Forest Reserve Terrestrial 19,026
GHA29 | Tano-Offin Forest Reserve Terrestrial 43,061
GHA30 | Yoyo River Forest Reserve Terrestrial 21,139
Figure 4.8 Terrestrial and Freshwater KBAs in Guinea
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Code Key Biodiversity Area Terrestrial or Area
freshwater (hectares)

GIN1 Chutes de la Sala Terrestrial 1,440
GIN2 Diécké Terrestrial 59,232
GIN3 Forét Classée de Balayan Souroumba Terrestrial 22,479
GIN4 Forét Classée de Mont Bero Terrestrial 27,483
GIN5S Kabitai Terrestrial 4,970
GING6 Konkouré Terrestrial 45,744
GIN7 Kounounkan Terrestrial 10,644
GIN8 Massif du Ziama Terrestrial 91,481
GIN9 Monts Nimba Terrestrial 14,562
GIN10 Pic de Fon Terrestrial 32,117
GIN11 Sincery Oursa Terrestrial 1,586

Figure 4.9 Terrestrial and Freshwater KBAs in Liberia
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LBR1 Cestos - Senkwen Terrestrial 350,405
LBR2 Cestos/Ghi Area Terrestrial 316,490
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Code Key Biodiversity Area Terrestrial or Area
freshwater (hectares)

LBR3 Cestos-Sapo North Corridor forest blocks Terrestrial 81,401
LBR4 Gio National Forest Terrestrial 48,826
LBR5 Grand Kru Southeast Forest blocks Terrestrial 90,191
LBR6 Grand Kru Southwest blocks Terrestrial 55,111
LBR7 Grebo Terrestrial 282,195
LBR8 Kpelle Forest Terrestrial 216,898
LBR9 Krahn Bassa South Terrestrial 203,020
LBR10 Lake Piso Terrestrial 24,859
LBR11 Lofa-Mano Complex Terrestrial 437,854
LBR12 Nimba mountains Terrestrial 13,254
LBR13 Sapo - Grebo Corridor Terrestrial 197,421
LBR14 | Sapo National Park Terrestrial 155,084
LBR15 West Nimba Terrestrial 11,625
LBR16 | Wologizi mountains Terrestrial 167,985
LBR17 Wonegizi mountains Terrestrial 28,868
LBR18 Zwedru Terrestrial 64,458
fw4 Lower reaches of St Paul River Freshwater 350,405
fw7 Middle reaches of St Paul River Freshwater 316,490
fwll Upper reaches of St Paul River Freshwater 81,401
fwl2 Weeni creek - Grand Bassa County Freshwater 48,826
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Figure 4.10 Terrestrial and Freshwater KBAs in Nigeria

BENIN

NIGERIA

Korupmba-Obachap
CAMEROON

NGA2

Key Biodiversity Area

Bfreshwater EQUATPR UINEA

. terrestrial corridor  — hotspot é, km
Code Key Biodiversity Area Terrestrial or Area

freshwater (hectares)
NGA1 Afi River Forest Reserve Terrestrial 51,975
NGA2 Akassa Forests Terrestrial 8,333
NGA3 Biseni forests Terrestrial 21,619
NGA4 Cross River National Park: Oban Division Terrestrial 268,952
NGA5 Gashaka-Gumti National Park Terrestrial 586,803
NGAG6 IITA Forest Reserve, Ibadan Terrestrial 327
Mbe Mountains and Cross River National Park:

NGA7 Okwangwo Division Terrestrial 95,288
NGA8 Ngel-Nyaka Forest Reserve Terrestrial 3,004
NGA9 Obudu Plateau Terrestrial 70,743
NGA10 | Okomu National Park Terrestrial 111,626
NGA11l Omo Forest Reserve Terrestrial 131,908
NGA12 | Upper Orashi forests Terrestrial 9,883
fwl0 South East Niger Delta - near Calabar Freshwater 269,451
fwl3 West Niger Delta Freshwater 493,149
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Figure 4.11 Terrestrial and Freshwater KBAs in Sdo Tomé and Principe
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Code Key Biodiversity Area Terrestrial or Area

freshwater (hectares)

STP1 Parque Natural do Principe Terrestrial 5,670
STP2 Parque Natural Ob6 de Sao Tomé e Zona Tamp&ao Terrestrial 44,830
STP3 Zona Ecologica dos Manguezais de Rio Malanza Terrestrial 229
STP4 Zona Ecologdgica de Praia das Conchas Terrestrial 522
fw9 Sao Tomé Freshwater 90,467
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Figure 4.12 Terrestrial and Freshwater KBAs in Sierra Leone
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Code Key Biodiversity Area Terrestrial or Area
freshwater (hectares)
SLE1 Gola Forest Reserve Terrestrial 74,612
SLE2 Kambui Hills Forest Reserve Terrestrial 14,012
SLE3 Kangari Hills Non-hunting Forest Reserve Terrestrial 11,743
SLE4 Loma Mountains Non-hunting Forest Reserve Terrestrial 26,782
SLES Sierra Leone River Estuary Terrestrial 55,823
SLE6 Tingi Hills Non-hunting Forest Reserve Terrestrial 14,293
SLE7 Tiwai Island Game Sanctuary / Non-hunting Forest Reserve| Terrestrial 1,251
SLES Western Area Peninsula Non-hunting Forest Reserve Terrestrial 16,414
SLE9 Yawri Bay Terrestrial 54,674
fw6 Gbangbaia River Basin Freshwater 266,478
Rhombe Swamp and Mouth of Little and Great Scarcies

fw8 Rivers Freshwater 88,460
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Figure 4.13 Terrestrial and Freshwater KBAs in Togo
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TGO1 Fazao-Malfakassa National Park Terrestrial 215,337
TGO2 Missahoe Forest Reserve Terrestrial 1,225
fwb Lower Volta eastern catchment Freshwater 91,184

As no Important Plant Areas (IPAs) had been identified for the hotspot at the time of the
ecosystem profiling exercise, most of the terrestrial KBAs designated for plants were largely
based on the presence of threatened or restricted-range species of terrestrial flowering plants. A
small number of freshwater aquatic plants trigger freshwater KBAs (see below) but only for the
few families assessed to date. Given the importance of this hotspot for its forest habitats,
expansion of IUCN Red List coverage for forest plants and subsequent identification of KBAs
for plants is a priority. For example, there are currently no KBAs identified for orchids (family:
Orchidaceae), many of which are known to be highly threatened and/or range restricted, and
none were proposed during the stakeholder consultations. A number of terrestrial and freshwater
KBAs incorporate coastal habitats but in the offshore marine realm adjacent to the hotspot, with
the exception of several coastal IBAs for seabirds, no marine KBAs have yet been identified. It is
worth noting, however, that the Cross River Estuary, which is shared between Nigeria and
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Cameroon, is the biggest estuary in the Gulf of Guinea and has recently been proposed as a
candidate *Ecologically or Biologically Sensitive Marine Area’. Although the biodiversity in this
mangrove area is not well-documented, it is believed to be rich in biodiversity. The mangrove
habitat is relatively untouched, with exploitation as the only source of significant human impact
(Nwosu 2005). The process for identifying and delineating freshwater KBAS, based on those
subcatchments identified as holding trigger species, has only just begun and only 13 freshwater
KBAs were identified during the ecosystem profiling process, representing a selection of the
highest priority sites.

4.3.3 Prioritization of KBAs Based on Relative Biological Importance

It is not possible for CEPF to fund conservation actions at all of the 137 KBAs identified within
the hotspot during a single investment phase. Consequently, a subset of priority sites was
identified as those considered most likely to benefit from the financial resources available
through CEPF investments during the next five years.

The first step was to prioritize among KBAs based upon their relative biological importance,
following the protocol described in Langhammer et al. (2007). It is important to stress here that
this is an exercise in prioritization among sites that are all of global importance for the
persistence of biodiversity, and that the priority scores thereby assigned are relative.

Each terrestrial KBA was assigned a total score for relative biological importance, based upon
criteria of irreplaceability and vulnerability (Table 4.5).

1) Species-based Irreplacability. Each trigger species (defined as a species present which
meets one or more of the KBA criteria) was given an irreplaceability score calculated
from the number of confirmed and proposed KBAs within the hotspot where the species
is thought to be present. This reflects the number of spatial options for conservation
action for the species within the KBA network for the hotspot.

2) Species-based Vulnerability. Each trigger species was assigned a vulnerability score,
based on the global threat status of the species, following the IUCN Red List Categories.
This score reflects the likelihood that a species will go extinct in the near future if no
conservation actions are taken.

3) Site Vulnerability. The vulnerability of the KBA holding the trigger species was scored
according to the current level of spatial overlap with existing protected areas classified as
IUCN Categories I-1V. It is, however, recognised that this is not always a true reflection
of the actual protection a site receives but it is used here as a basic surrogate for the level
of current site protection.
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Table 4.5 Criteria Used to Assign Species-based Irreplaceability, Species-based Vulnerability and
Site Vulnerability Scores to KBAs

Species-based | Number of KBAs Species- Global Threat | Site Overlap of
Irreplaceability | where Present based Status (i.e., Vulnerability | KBA with
Score within the Hotspot | Vulnerability | IUCN Red List | Score Protected
Score Category) Areas’
Extreme Single site only Extreme CR
High <= 10 sites High EN High <25%
Medium <=100 sites Medium VU Medium 25-75%
Low >100 sites or “not Low NT; LC; DD Low >75%
known™*

! This applies to most plant species for which distribution ranges are yet to be mapped.
2 In IUCN Protected Area Categories | to IV only.

Finally, a priority score was assigned to each species-site combination based upon a combination
of all three criteria, and each KBA site was assigned to the highest priority ranking it triggered
(Table 4.6). For example, sites with extreme irreplaceability for CR or EN species are the highest
priorities for conservation action. These Priority 1 sites also qualify as AZE sites, although not
all are currently recognized as such on www.zeroextinction.org/.

Table 4.6 Matrix Used to Assign Priority Scores to Species-site Combinations

Species-based Species-based Site-based Vulnerability

Irreplaceability Vulnerability Medium Low
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On completion of this prioritisation exercise, all terrestrial KBAs and their associated trigger
species were screened to ensure the top priority sites had been ranked correctly. In particular,
given the heavy weighting of the final priority KBA ranking to species irreplaceability, the
scores were checked for highly threatened species that are on the edge of their range within the
hotspot but widespread elsewhere. In cases of marginal occurrence, the species irreplaceability
score was downgraded and the KBA was assigned a different priority score for that species-site
combination.

A number of other sites were omitted because the trigger species leading to the site being ranked
as a Priority 1 KBA were found, on closer investigation, to be possibly extinct at the site or based
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only on a single historical record. Adiopodoume KBA (CIV1), for example, was omitted from
the Priority 1 KBA list as its priority 1 ranking was based upon the presence of the Critically
Endangered Wimmer’s shrew (Crocidura wimmeri), which has not been recorded since 1976.

KBAs triggered through the presence of threatened and apparently restricted-range plants were
also omitted or downgraded where the species was found to be quite widespread within and
beyond the hotspot, as is often the case where species distribution maps are not available (e.g. for
almost all plant species considered here). Finally, in a few cases, the Red List status of a KBA
trigger species had changed since the original data download from the IUCN Red List in
November 2013, leading to an updating of the species vulnerability score. For example, Parc
National du Mont Péko (CIV12) was initially ranked as a Priority 1 KBA due to the presence of
Bobgunnia fistuloides but this species has recently been downlisted from Endangered to Least
Concern, meaning that the KBA no longer qualifies as a Priority 1 site.

The freshwater river/lake subcatchments were scored against the same criteria as described
above but with some differences, in accordance with the procedures proposed by Holland et al.
(2012). Species irreplaceability was scored against species range size according to the thresholds
given in Tables 4.7 and 4.8 below. Higher range size thresholds were set for odonates
(dragonflies and damselflies), as they tend to disperse more widely than other freshwater taxa.

Table 4.7 Criteria Used to Assigh Species-based Irreplacability Scores to Odonates

Irreplacability Score Range Size

Extreme Site holds a species with a range size <2,000 km”

High Site holds a species with a range size >2,000 km” and <5,000 km”
Medium Site holds a species with a range size >5,000 km” and <50,000 km?
Low Site holds a species with a range size >50,000 km”

Table 4.8 Criteria Used to Assign Species-based Irreplacability Scores to Other Freshwater Taxa

Irreplacability Score Range Size

Extreme Site holds a species with a range size <2,000 km*”

High Site holds a species with a range size >2,000 km” and <5,000 km”
Medium Site holds a species with a range size >5,000 km” and <20,000 km®
Low Site holds a species with a range size >20,000 km”

For the purposes of this profile, only a small number of the highest priority freshwater sites were
identified as KBAs through stakeholder feedback. Further work is needed to identify the full
suite of freshwater KBAs in the Guinean Forests Hotspot. The results of the biological
prioritization of terrestrial and freshwater KBAs in each hotspot country are given in Table 4.9.
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Table 4.9 Terrestrial and Freshwater KBAs by Priority Score and Country

S v| 8 © < © I © \GE) g
Priority = e 2 5| 8¢ G g 5 5 2 2 : % > N-Llj-cr;:gler
Score 21 g |82 83| 5 E 2 o | £ 28| 92
I 5| TO O o 3 pd @ n 4 of KBAs
(@] w N 3
Terrestrial KBAs
1 0 12 0 2 0 1 1 0 3 2 0 21
2 0 4 6 0 12 2 7 6 1 4 1 43
3 1 1 2 1 5 6 4 3 0 1 0 24
4 0 2 7 0 7 2 6 2 0 2 1 29
5 0 0 0 0 6 0 0 1 0 0 0 7
Total 1 19 15 3 30 11 18 12 4 9 2 124
Freshwater KBAs
1 0 2 0 0 0 0 2 0 1 1 0 6
2 0 0 1 0 0 0 2 2 0 1 1 7
Total 0 2 1 0 0 0 4 2 1 2 1 13

Note: Some KBAs are transboundary and are counted for each of the countries into which they extend.

Those species triggering Priority 1 ranking of all terrestrial KBAs are shown in Table 4.10.
Mammal trigger species are almost all small-sized, restricted-range species, such as shrews,

mongoose and bats. This is driven by the high importance placed on irreplaceability.

Table 4.10 Species Triggering Priority 1 Terrestrial KBAs on the Basis of Relative Biological

Importance
Priority 1 KBA Country Spe_mes triggering Common name Class Red List
Priority 1 status Category
. Equatorial | Afroablepharus Annobén lidless -
Annobon Guinea annobonensis skink Reptilia CR
. . Hyperolius dintelmanni N/A Amphibia EN
Bakossi Mountains Cameroon Leptodactylodon wildi N/A Amphibia EN
Bambom_;tos Cameroon | Leptodactylodon axillaris N/A Amphibia EN
Mountains
Gola Forest Reserve Eée(;i Hylomyscus baeri Baer’s wood mouse | Mammalia EN
Konkouré Guinea Rhinolophus maclaudi Maclaud's Mammalia EN
horseshoe bat
Mbi Crater Faunal Cameroonian
Reserve - Mbingo Cameroon | Crocidura picea Mammalia CR
shrew
forest
Mont Kupe Integral . . -
: Cameroon | Werneria preussi N/A Amphibia EN
Ecological Reserve
Cardioglossa trifasciata N/A Amphibia CR
Mont Manengouba Cameroon | Leptodactylodon N/A Amphibia CR
erythrogaster
Mont Nganha Cameroon | Astylosternus nganhanus | N/A Amphibia CR
Petropedetes perreti N/A Amphibia EN
Mont Nlonako Cameroon | Cardioglossa venusta N/A Amphibia EN
Astylosternus perreti N/A Amphibia EN
Pternistis camerunensis Mount Cameroon Aves EN
Mount Cameroon francolin
Cameroon | Sylvisorex morio Mount Cameroon Mammalia EN
and Mokoko-Onge
forest shrew
Otomys burtoni Burton’s vlei rat Mammalia EN
Mount Lefo Cameroon | Lophuromys eisentrauti Mount Lefo brush- Mammalia EN
furred mouse
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L Species triggering Red List
Priority 1 KBA Country Priority 1 status Common name Class Category
Hylomyscus grandis Mt Oku hylomyscus | Mammalia CR
Lamottemys okuensis Mt Oku rat Mammalia EN
Lophuromys dieterleni Mt Oku brush- Mammalia EN
Mount Oku Cameroon furred rat
Wolterstorffina chirioi N/A Amphibia CR
Xenopus longipes Lake Oku clawed Amphibia CR
frog
Mount Rata and Myosorex rumpii Rumpi mouse Mammalia EN
Rumpi Hills Forest Cameroon shrew
Reserve Alexteroon jynx N/A Amphibia CR
Pa,qu_Je Natural do Séo :I'or_ne Turdus xanthorhynchus Principe thrush Aves CR
Principe & Principe
Myonycteris Séo Tomé collared | Mammalia EN
. brachycephala fruit bat
ParqEJe Natu’ral Obo Sao Tomé | Columba thomensis S&o Tomé olive- Aves EN
de Sdo Tomé e L .
Zona Tampéo & Principe _ pigeon
Neospiza concolor Séo Tomé Aves CR
grosbeak
Plcc_) de Basilé qu_JatorlaI Praomys morio Cameroon soft- Mammalia EN
National Park Guinea furred mouse
Tchabal Mbabo Cameroon | Cardioglossa alsco N/A Amphibia CR
Western Area . . .
Peninsula Non- Sierra Cardioglossa aureoli Erzzeetrc;v&/r}rlcc:gg- Amphibia EN
I;untmg Forest Leone Triclisia macrophylla N/A Magnoliopsida CR
eserve
Zona Ecolog6gica = . = .
de Praia das Sdo ,TO’.“e Chaerephon tomensis S‘"?'O Tomé free- Mammalia EN
& Principe tailed bat
Conchas
Zwedru Liberia Phyllastrephus leucolepis | Liberian greenbul Aves CR

Notes: All species listed have only been recorded within a single KBA within the hotspot. All KBAs listed meet the
criteria for AZE sites.

4.3.3 Overview of KBAs Ranked as High Relative Biological Importance

Upper Guinean Forests Subregion

The Upper Guinean Forests subregion of the hotspot has 36 terrestrial and eight freshwater
KBAs of high relative biodiversity value (Priority 1 and 2). Four of these sites meet the criteria
for AZE sites: Gola Forest Reserve (SLE1); Konkouré (GING); Western Area Peninsula Non-
hunting Forest Reserve (SLE8); and Zwedru (LBR 18) (Table 4.10). Only Zwedru is listed as an
AZE site on the Alliance’s website, which also recognizes two other AZE sites in the Upper
Guinean Forests. The former, Parc National de Tai et Réserve de Faune du N’Zo (CIV11), was
formerly considered to be the only site for Tai toad but this species has recently been found at a
second site (Gola Forest Reserve (SLE1)) and downlisted from Critically Endangered to
Endangered. The latter site, Mount Nimba, is a transboundary AZE site, spanning Cote d’lvoire,
Guinea and Liberia, which supports the entire global population of the Critically Endangered
Mount Nimba viviparous toad. In the analysis used for the ecosystem profile, Mount Nimba is
divided among several KBAs, none of which supports the entire population of this species.
Consequently, none of them qualified as Priority 1 KBAs.

Central and Western Guinea

In Central and Western Guinea, there are two KBAs of high relative biological importance. Forét
Classée de Balayan Souroumba (GIN3) is ranked highly for the potential presence of the
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Endangered white-backed vulture and the presence of chimpanzees and a number of plant
species of conservation concern. Konkouré (GING), a Priority 1 site near to Conakry on the coast
of Guinea, is important for the Endangered Maclaud’s horseshoe bat (Rhinolophus maclaudi),
which is known from very few localities in Guinea, one of which is Conakry Island. This site,
which encompasses some important mangrove habitat, is also potentially important for West
Africa manatee and many near-shore marine species, including two species of Critically
Endangered sawfishes.

Coastal Sierra Leone

Further south along the coast around Freetown in Sierra Leone is a cluster of Terrestrial KBAs,
including the Western Area Peninsula Non-Hunting Forest Reserve (SLES8), Yawri Bay (SLE9),
and Sierra Leone River Estuary (SLE5). The former site contains the only remaining patch of
tropical rainforest in western Sierra Leone and is an important site for many bird species,
including five species of global conservation concern. The site also supports a number of primate
species, including the Endangered chimpanzee and the Vulnerable Diana monkey. Three species
of duiker, including the Endangered Jentink’s duiker, are also found at the site, as well as the
Endangered Freetown long-fingered frog (Cardioglossa aureoli). Yawri Bay KBA, important for
numerous bird species, West African manatee, marine turtles, and chimpanzee, has recently been
described as being at high threat from agricultural expansion, mining and road construction
(BirdLife International 2015). Sierra Leone River Estuary KBA is another site of potential
importance for shorebirds, manatees, sawfishes and turtles.

Two freshwater KBAs are located in coastal Sierra Leone. Rhombe Swamp and Mouth of Little
and Great Scarcies Rivers (fw8) holds three globally threatened species of freshwater fish, one
threatened mollusk and two threatened odonates. The second site, Gbangbaia River Basin (fw6),
holds six globally threatened fish species and two threatened dragonflies. It is also believed to be
the only remaining site for the very rare, relict species of mollusk Pleiodon ovate, which is
thought to be the ancestral species for the western Africa bivalves.

Sierra Leone-Liberia-Guinea Transboundary Area

A little further south and inland near the Sierra Leone-Liberia-Guinea border is a highly
important transboundary complex of KBAs, which includes Gola Forest Reserve (SLE1L),
Kambui Hills Forest Reserve (SLE2), Tiwai Island Game Sanctuary/Non-hunting Forest Reserve
(SLE7), Lofa-Mano Complex (LBR11), the Wologizi Mountains (LBR16) and Massif du Ziama
(GINS8). Tiwai Island Sanctuary in the Moa River, Sierra Leone, has one of the highest densities
of primate species remaining in Africa including the Endangered western red colobus
(Procolobus badius), Vulnerable Diana monkey, Endangered chimpanzee, and Vulnerable black-
and-white colobus (Colobus polykomos). More than 176 bird species, including the Vulnerable
Rufous fishing owl (Scotopelia ussheri), 700 butterfly species and 700 plant species have been
recorded on Tiwai (T. Garnet pers. comm.). Gola Forest Reserve holds the largest area of
rainforest in the Upper Guinean Forests Subregion of Sierra Leone, with a very high diversity of
species including 14 bird species of conservation concern. The KBA also supports many
primates, and a number of large mammals such as the African elephant, pygmy hippo and
Jentink’s duiker. This site is also home to a disjunct population of the Endangered Baer’s wood
mouse (Hylomyscus baeri). Lofa-Mano Complex, across the border in Liberia, is contiguous
with Gola Forest Reserve. The KBA is situated between the Lofa and Mano rivers covering a

70



large area of rainforest and a patch of savanna. It supports populations of chimpanzee, duikers,
monkeys and African elephant. This KBA is considered to be in danger due to the very high
current threat from agricultural expansion, mining, and residential and urban development.

Immediately to the southeast of this transboundary complex of KBAs, there are three high
priority freshwater KBAs. A KBA in the Upper reaches of St Paul River (fwl1l) is important for
the high concentration of globally threatened freshwater species including eight fish species and
also the Endangered treehole crab, Globonautes macropus. Barbus carcharhinoides and B.
melanotaenia are both Critically Endangered fish species thought to be globally restricted to this
upper section of the river. The Critically Endangered gastropod mollusk, Bellamya liberiana, is
also potentially found in this part of the river and could benefit from additional survey effort.
Downstream of the Upper reaches of St Paul River are two other freshwater KBAs: Middle
reaches of St Paul River (fw7); and Lower reaches of St Paul River (fw4).

Mount Nimba Area

Moving east across the subregion, one finds a complex of adjacent and overlapping KBAs in the
Mount Nimba area, which spans the borders of Liberia, Guinea and Cote d’lvoire. This relatively
isolated range of steeply sloping and heavily forested mountains is extremely rich in biodiversity,
including many species endemic to the area. The diversity and density of tree ferns, such as
Cyathea cylindricus, is notable. The mountains are identified as an AZE site on account of three
species of amphibian, as well as Lamotte’s roundtail bat (Hipposideros lamottei), which are all
threatened and restricted to the area. The Mount Nimba area is divided among five KBAs, two of
which were ranked as high biological priorities: Mount Nimba (part of Mount Nimba
transboundary AZE) (CIV8) in C6te d’Ivoire; and Nimba mountains (LBR12) in Liberia. A little
further to the east, Forét Classée des Mont Guéoulé et Mont Glo Réserves (CIV8) is also
considered a high relative biological priority.

In theory, the Mount Nimba area is protected: the Liberian part was designated as Monts Nimba
Strict Nature Reserve in 1944, and the Guinean and lvorian parts were declared a World Heritage
Site (currently assigned the “in Danger” label) in 1981 and 1982, respectively. However, iron ore
mining on Mount Nimba has been a threat to biodiversity for over 20 years.

Liberia-Cote d’Ivoire Transboundary Area

Further south along the Liberia-C6te d’lvoire border is another important transboundary cluster
of KBAs with high relative biological priority. Zwedru (LBR18) in central-eastern Liberia,
bordering Cote d’lvoire, holds a number of restricted-range species, including Liberian greenbul.
This species was described from two forest patches 20 kilometers northwest of Zwedru in
Liberia in 1985 (Gatter 1997) but there have been no subsequent records. Grebo KBA (LBR?7),
also bordering Cote d’lIvoire, is an area of forest bordered on three sides by the Cavalla River.
This KBA is rich in bird species and a number of threatened mammals, including Jentink’s
duiker, Liberian mongoose, pygmy hippopotamus, chimpanzee and West African red colobus.
Other high biological priority KBAs in this complex include Cestos - Senkwen (LBR1) and Sapo
National Park (LBR14) in Liberia, and Forét Classée de Cavally et Goin - Débé (CIV3) in Cote
d’Ivoire. The latter KBA is the only site in C6te d’lvoire known to hold the Endangered Gola
malimbe.
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Another high relative biological priority in Liberia is a cluster of subcatchments around Weeni
Creek in Grand Bassa County (fwl12), where a Critically Endangered crab, Liberonautes
grandbassa, and three threatened fish species are found. This freshwater crab’s entire known
global distribution is within Weeni Creek where it is currently unprotected and subject to the
impacts of ongoing deforestation.

Southern Cote d’lvoire and Ghana

Further to the east, in southeastern parts of Céte d’Ivoire and southwestern parts of Ghana, are a
significant number of important forest reserves that are also confirmed KBAs of high relative
biological importance. These comprise Adiopodoume (CIV1), Forét Classée de Bossematié
(CIV2) and Forét Classée de Yapo et Mambo (CIV6) in Céte d’Ivoire, and Atewa Range Forest
Reserve (GHAS3), Boin Tano Forest Reserve (GHAG6), Cape Three Points Forest Reserve
(GHA9), Draw River Forest Reserve (GHALl), Jema-Asemkrom Forest Reserve (GHA14),
Neung South Forest Reserve (GHA19), Sapawsu Forest Reserve (GHAZ22), Southern Scarp
Forest Reserve (GHA24), Subri River Forest Reserve (GHA25) and Tano-Offin Forest Reserve
(GHAZ29) in Ghana. In addition to these terrestrial KBAs, the Lower Bandama River in Cote
d’lvoire is a Priority 2 freshwater KBA (fw3) holding an Endangered mollusk and a Vulnerable
freshwater plant.

Ghana-Togo Transboundary Area

In the transitional zone between the Upper and Lower Guinean Forests, along the border between
Ghana and Togo, Kyabobo (proposed) National Park (GHAL16) and Missahoé Forest Reserve
(TGO2) are of interest. Kyabobo (proposed) National Park, although not fully surveyed, has a
number of threatened species such as the Endangered Ukamia reed frog (Hyperolius torrentis).
Missahoé Forest Reserve is the only site in Togo where many forest species have been recorded
(BirdLife International 2015). A single transboundary freshwater KBA in the Lower Volta
eastern catchment (fw5) has a number of restricted range freshwater fish and mollusks, including
the Endangered butterfish (Irvineia voltae) which is only known from the lower Volta river
basin.

Lower Guinean Forests Subregion

The Lower Guinean Forests subregion of the hotspot has 28 terrestrial KBAs and five freshwater
KBAs of high relative biological importance (i.e. Priority 1 and 2 sites). Seventeen of these sites
meet the criteria for AZE sites, mainly for small mammal and amphibians (Table 4.10), although
only 10 of them are currently recognized as such on the Alliance’s website.

Nigeria

On the Nigeria-Cameroon border is a cluster of three KBAs of high relative biological
importance: the Mbe Mountains and Cross River National Park: Okwangwo Division (NGA7),
Afi River Forest Reserve (NGAL) and Obudu Plateau (NGA9). The former KBA is most famous
for its important population of the Critically Endangered Cross River subspecies of western
gorilla. Including the discontiguous Oban Division (NGA4), Cross River National Park supports
11 species of primates, include the Nigeria-Cameroon subspecies of chimpanzee (Pan
troglodytes ellioti), Preuss’s monkey and drill. African elephant is also recorded here and plant
diversity is high. Afi River Forest Reserve KBA, which abuts the Mbe Mountains to the west, is
a large forest area where western gorilla, red-eared monkey and drill are present. The threats
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from agricultural expansion and intensification, hunting and logging are ranked as current and
“very high” by BirdLife International (2015), despite conservation presence. The Mbe
Mountains Community Wildlife Sanctuary, an integral part of the Mbe Mountains and Cross
River National Park: Okwangwo Division KBA, forms an important habitat corridor and
contains important populations of several threatened species, including western gorilla,
chimpanzee, drill, leopard and African elephant. Further along the Nigeria-Cameroon border to
the northeast, Obudu Plateau KBA is a wet and mountainous extension of the Cameroon
Mountains. The site holds a number of threatened and restricted-range amphibians and birds,
including the Endangered white-throated mountain-babbler (Kupeornis gilberti). Preuss” monkey
still occurs and western gorilla is thought to occasionally visit the site. Further still to the
northeast, Ngel-Nyaka Forest Reserve (NGAS), close to Gashaka-Gumti National Park, is ranked
as a Priority 2 KBA.

Central Nigeria has no KBAs specifically prioritized for high relative biological importance but,
to the west of the country, about 135 kilometers north of Lagos, Omo Forest Reserve (NGA11) is
the main stronghold for Ibadan malimbe, an Endangered bird restricted to a few patches of forest
in southwestern Nigeria. Once again this KBA is considered to be at very high risk due to
agricultural expansion and logging (BirdLife International 2015). The site is also known for its
high diversity of bird species. IITA Forest Reserve, near Ibadan (NGAG6), while small and
isolated, also qualifies as a Priority 2 KBA.

Two freshwater KBAs are located in the Niger Delta, an area heavily impacted by oil spills, loss
of mangrove habitat, and extensive infestation by the invasive water hyacinth (Eichhornia
crassipes). West Niger Delta KBA (fw13), in the part of the delta southwest of Benin City, has
two Endangered freshwater shrimps: Desmocaris bislineata and Euryrhynchina edingtonae. The
former species has its known global range restricted to the KBA. South East Niger Delta near
Calabar KBA (fw10) is located in the eastern side of the delta at the lower reaches of the Cross
River. This KBA has a small number of threatened and restricted range fishes and plants and one
species of freshwater crab. An Endangered species of killifish, Fundulopanchax scheeli, is
entirely restricted to this KBA. The Vulnerable crab, Potamonautes reidi, which has a global
range restricted to the Niger Delta, is also present at the site.

Cameroon

Twelve Priority 1 terrestrial KBAs of the highest relative biological importance are located in
Cameroon, dispersed throughout the Cameroon Highlands mountain range. In almost all cases,
these KBAs have been ranked highly due to the presence of highly range restricted and/or
threatened species of amphibians and small mammals but a number of other species of
conservation concern are also found at these sites.

Nine of these KBAs are recognized as AZE sites. In the northeasternmost extremity of the
hotspot, Mont Nganha (CMR10) on the Adamawa Plateau is the only known location for the
Critically Endangered frog, Astylosternus nganhanus. Tchabal Mbabo (CMR18) also holds the
only known population of another Critically Endangered frog, Cardioglossa alsco, which is
dependent upon the remaining gallery forest and more inaccessible slopes where forest cover
remains. Bakossi Mountains (CMR1), Bamboutos Mountains (CMR3) and Mont Manengouba
(CMR9) are all also important for their populations of highly range-restricted, threatened
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amphibians. Mount Rata and Rumpi Hill Forest Reserve (CMR16) is of high importance on
account of the Critically Endangered frog, Alexteroon jynx, and the Endangered Rumpi mouse
shrew (Myosorex rumpii), both of which are only known from this location. Mount Oku
(CMR15) has five species of Critically Endangered, restricted range amphibians and small
mammals. The KBA is considered to be under very high and immediate threat from agricultural
expansion, human disturbance and fire (BirdLife International 2015). Mount Cameroon and
Mokoko-Onge (CMR12), a vast volcanic dome west of Douala, holds the entire global world
populations of Burton’s vlei rat (Otomys burtoni), Mount Cameroon forest shrew (Sylvisorex
morio) and Mount Cameroon francolin, all of which are Endangered. Large mammals of
conservation concern include the Endangered drill and the Vulnerable African elephant, while
levels of plant endemism are also reported to be high (BirdLife International 2015). Finally,
Mount Lefo (CMR13) on the Barmileke Plateau is thought to hold the global population of the
Endangered Mount Lefo Brush-furred Mouse (Lophuromys eisentrauti). This area is densely
populated and under threat from logging operations.

Other KBAs of the highest biological importance in Cameroon include Mount Kupe Integral
Ecological Reserve (CMRS8), a small KBA near the Bakossi Mountains, which supports one of
only a few subpopulations of an Endangered frog, Werneria preussi, plus several other
Endangered species, including drill, five-toed skink (Leptosiaphos pauliani), Kupe bush-shrike
(Telophorus kupeensis) and white-throated mountain-babbler. A short distance to the east, Mont
Nlonako (CMR11) is another KBA that holds a large number of threatened amphibians,
including three Endangered species of frog with highly restricted ranges. The Critically
Endangered Preuss’s red colobus and drill are also present. Lastly, Mbi Crater Faunal Reserve —
Mbingo Forest (CMR®6) is important for a large number of highly threatened and restricted-range
species of small mammals, such as the Critically Endangered Cameroonian shrew, amphibians
and birds. A recent evaluation of the site by BirdLife International (2013) rated the threat from
agricultural expansion and livestock as very high and current.

An additional four terrestrial KBAs in Cameroon are ranked as Priority 2 sites, namely Bali-
Ngemba Forest Reserve (CMR2), Mont Bana (CMR7), Mount Mbam (CMR14) and Yabassi
(CMR19). These are all located along the eastern edge of the hotspot.

Cameroon contains two freshwater KBAs of high relative biological priority. The first of these,
Lake Barombi Mbo and surrounding catchments (fw1l), to the northeast of Doula, partly overlaps
with Mount Cameroon and Mokoko-Onge KBA. Thirty-seven species of freshwater fishes,
plants, dragonflies and shrimps trigger the KBA criteria in this site, including two species of fish
(Clarias maclareni and Sarotherodon lohbergeri) and one plant (Ledermanniella batangensis)
that are Critically Endangered. The latter species has not been recorded since its original
collection in 1908 and may be extinct. A most important focal area within this KBA is Lake
Barombi Mbo, a crater lake of approximately 7 km? in area, with a high diversity of endemic
freshwater species. The catfish, C. maclareni, is endemic to the lake along with 11 species of
endemic cichlid fishes. The main threat to the lake is the expansion of oil palm plantations,
proposed tourism development, water abstraction for Kumba town, and deforestation leading to
increased sedimentation in the lake. The Sunda Gorge Dam on the lower Nyong River poses a
potential threat to many riverine species should its construction be resumed.
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The freshwater KBA, Lake Bermin and surrounding catchments (fw2) is located northwest of
Ngongsamba, and partly overlaps with Bakossi Mountains KBA (CMR1) and Mont Manengouba
KBA (CMRY9), as well as overlapping more significantly with Banyang Mbo Wildlife Sanctuary
KBA (CMR4) and largely overlapping Banyang Mbo Wildlife Sanctuary KBA (CMR4). Forty-
nine freshwater KBA trigger species are present within the site including many fish, dragonfly,
and plant species. Nine species of Critically Endangered cichlid fishes are endemic to another
tiny crater lake, Lake Bermin, within this KBA, and two Critically Endangered species of
odonata are found within the wider KBA.

Sdo Tomé and Principe, and Equatorial Guinea

The chain of oceanic islands of Bioko, Principe, S0 Tomé and Annobdn contains six terrestrial
KBAs and one freshwater KBA assigned a priority ranking of 1 or 2. One of these, Parque
Natural Ob6 de S8 Tomeé e Zona Tampdo (STP2), overlaps with two confirmed AZE sites (S&o
Tomé uplands and Sdo Tomé lowlands).

Pico de Basilé National Park (GNQ3) in the northern part of the island of Bioko holds the
endemic bird species, Fernando Po speirops (Speirops brunneus), along with 28 other bird
species which occur as endemic races on Bioko (BirdLife International 2015). Four globally
threatened primates occur here: Preuss’s monkey; red-eared monkey; black colobus (Colobus
satanas); and drill. In addition, one fish and three reptile species are endemic to the island
(BirdLife International 2015). Four species of marine turtle (green, hawksbill, olive ridley and
leatherback) nest on Bioko’s southern beaches along a restricted 20 kilometer coastline, and the
island is considered the most important in the region in terms of number of sea turtle species and
nesting individuals (Castroviejo et al. 1994).

Parque Natural do Principe (STP1) on the island of Principe has four bird species of conservation
concern and seven species bird species endemic to the island. The island endemics include the
Critically Endangered Principe thrush. At least six species of reptile, four species of frog and one
species of shrew are also endemic to the island. A number of marine species of conservation
concern are found in the near shore coastal waters, including several threatened sharks and green
turtle.

Sdo Tomé has three terrestrial KBAs of high biological importance: Parque Natural Obé de Séo
Tomé e Zona Tampdo (STP2); Zona Ecologica dos Manguezais de Rio Malanza (STP3); and
Zona Ecologogica de Praia das Conchas (STP4). These three KBAs are primarily noted for their
numerous bird species of conservation concern. All three of them overlap with Sdo Tomé (fw9):
a freshwater KBA of high biological importance. This KBA supports an Endangered freshwater
shrimp, Atya intermedia, which is otherwise known only from the island of Annobon in
Equitorial Guinea.

As well as its importance as one of only two sites to support A. intermedia, Annobon KBA

(GNQ1) is an important breeding site for a number of seabirds and at least two threatened
species of marine turtle: hawksbill turtle; and leatherback.
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4.3.4 KBA Gap Analysis

The majority of Priority 1 terrestrial KBAs have been prioritized due to the presence of site-
endemic threatened species of amphibians and/or small mammals. These sites also qualify as
AZE sites and are rightly considered high priority sites for actions to avoid the imminent species
extinctions. However, this heavy focus on small-bodied, range-restricted species, all of which are
well suited to benefit from site-based conservation, may have led to a lack of focus on some of
the more widespread but also highly threatened species, which may also benefit from site-based
actions. A subsequent analysis revealed that the most highly threatened (CR and EN species) and
wide-ranging species (irreplaceability scores of 3 and 4) were, however, relatively well
represented within the proposed network of Priority 1 and 2 KBAs (Table 4.11).

Table 4.11 Highly Threatened Species (CR/EN) with Irreplacebility Scores of 3 or 4 (i.e. Ranges that
Overlap between 2 and 100 KBAs within the Hotspot)

Number of Number of Number of Priority
Threatened Species Common Name Priority 1KBAs Priority 2. KBAs 1&2 KBAs

Overlapping the Overlapping the Overlapping the

Species’s Range | Species’s Range Species’s Range
Cephalophus jentinki Jentink’s duiker 3 7 10
Cercopithecus diana Diana monkey 5 21 26
Cercopithecus preussi Preuss’s monkey 3 2 5
Chelonia mydas Green turtle 5 6 11
Choeropsis liberiensis Pygmy hippopotamus 3 9 12
Necrosyrtes monachus Hooded vulture 2 8 10
Pan troglodytes Chimpanzee 11 29 40
Procolobus badius Western red colobus 4 17 21
Scotopelia ussheri Rufous fishing-owl 2 2 4
Tieghemella heckelii* Cherry mahogany 3 8 11

! The absence of a range map for this species means its presence within these KBAs still needs to be confirmed.

Other highly threatened (CR or EN) terrestrial species that are less widespread but are not site
endemics (i.e. they have an irreplaceability score of 2), including species such as western gorilla,
are present within many of the 43 Priority 2 terrestrial KBA sites. Only 19 terrestrial CR or EN
species are not covered by at least one of the Priority 2 KBAs. The majority of these species are
amphibians and birds with distribution ranges overlapping at least some KBAs which are
currently fully enclosed within existing protected areas, such that they have a lower priority
ranking due to perceived higher current levels of protection.

4.3.5 Current Overlap between KBAs and Protected Areas

When assessing the level of protection provided for KBAs by the protected areas network, it was
decided, following advice received through the first stakeholder consultation workshop, to limit
the analysis of KBA spatial overlap with protected areas (as held within the World Database on
Protected Areas (WDPA)) to those classified by IUCN as Category I, II, Il or IV. This
restriction to Category | to IV protected areas is based on the reported large number of protected
areas in the hotspot that either no longer exist (such as forest reserves where all forest has since
been cleared) or that are not expected to currently provide any effective protection.

A total of 25,925 km? (approximately 24 percent) of land area within KBAs is within the
boundaries of existing Category I-1V protected areas. The level of cover by protected areas for
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individual KBAs is presented in Appendix 5. Twenty KBAs have at least 90 percent of their area
within the boundaries of Category I-1V protected areas and, in most cases, share the same
boundaries. An additional eight KBAs have between 10 and 90 percent of their area within
Category I-1V protected areas. Therefore, 109 of the 137 KBAs are provided little or no
protection by the current protected area network. This lack of potential protection for KBAS
through inclusion within the protected areas network is an issue to be addressed for all countries
of the hotspot.

4.3.6 Data Gaps, Research Priorities and Proposed KBAs

The KBA analysis and consultations with partners have shown that much remains to be
understood regarding biodiversity in the Guinean Forests Hotspot. Locality data are entirely
unavailable for some species, and many others lack locality data over part of their range. Plant
species represent a particularly significant gap and therefore represent a high priority for further
field research. IUCN Red List assessments are also lacking for many species, with plants,
butterflies and reptiles (particularly in parts of the Lower Guinean Forests subregion) notably
incomplete.

As a possible way forward for filling the major gap in assessment of plants for the IUCN Red
List, it has been recommended that, given the large number of species present, future assessment
of plant species should prioritize those classed as “useful species”, country endemics and wild
crop relatives (Schatz 2009). Once a species has been assessed and its status is known,
restoration measures might be appropriate for ensuring the survival of some threatened species
(Keenleyside et al. 2013). For those which cannot be conserved in situ, ex situ conservation
techniques, or cultivation of species outside their native habitats are recommended (Mdller and
Eriksson 2013). For other species threatened by trade, such as the Vulnerable Prunus africana,
better enforcement of existing regulations may be required.

While the KBASs presented in the ecosystem profile represent the current confirmed KBAs within
the hotspot boundaries it is important to emphasize that the process of identifying KBAS is
iterative, and further refinement of the KBA analysis should be considered as a part of the CEPF
investment in the hotspot, in particular for plants and for freshwater subcatchments. Additionally,
given the serious outbreak of Ebola in a number of countries in the hotspot, it proved difficult to
obtain the necessary stakeholder input to identify more than a handful of additional KBAs for
terrestrial vertebrates. One would expect, therefore, the number of KBAs and their trigger
species to increase as additional data and stakeholder input are obtained. A notable geographic
gap is Sierra Leone, where stakeholder consultation for the profile was highly constrained by the
Ebola outbreak.

Only a small number of freshwater KBAs have been identified to date, because the stakeholder
workshops necessary to identify and confirm freshwater KBAs have still largely to be conducted.
Consequently, there are many gaps in the current freshwater KBA network and many threatened
and restricted-range species remain outside of these sites.
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Finally, although outside of the hotspot boundary, KBAs for nearshore marine fishes, which
provide significant socio-economic benefits to people living within the hotspot, are still to be
identified.

4.4 Corridor Outcomes

There exist multiple different definitions of a “conservation corridor” (see:
http://conservationcorridor.org/library/), and thinking on corridors has somewhat shifted away
from simply assessing priorities and applying a relatively rigid definition of a corridor as merely
a mechanism to ensure connectivity for species (CSIRO 2008). A more fluid and flexible
approach is developing, as the corridor concept matures. There is a greater recognition of the
potential to manage landscapes proactively for maintenance of ecological functions, adaptation
to global change, and towards sustainable economies. In addition, a more sophisticated set of
conservation tools and analytical approaches are increasingly being employed to recognize and
tackle the multitude of emerging priorities and opportunities, threats, trade-offs and synergies
that occur across broad landscapes (e.g. systematic conservation planning tools, such as
MARXAN). These tools were not used for this exercise, in order to more easily incorporate the
results of previous conservation planning exercises in the region, which had established spatial
priorities at site and landscape scale with broad acceptance among key stakeholder groups.

For the purposes of the ecosystem profile, the following set of selection criteria was employed:

1) Hydrological units. The use of hydrological catchments as units for corridor and KBA
design was investigated and recommended through the collaborative CSIRO/CI
workshop on corridors (CSIRO 2008) and was subsequently adopted as one of the
corridor selection criteria for the profile. Hydrological systems are hierarchically nested
based on natural topographic attributes, and this allows for logical and biological scaling.
Catchments were also used in the profiling process as planning units for the definition of
freshwater KBAs. This allows adoption of a basin-wide approach to conservation, which
fulfils the need for connecting terrestrial, freshwater and marine biomes that are
intricately linked and often impacted by threats that permeate across all three biomes. For
example, land-based pollution, such as sedimentation following deforestation, has
downstream effects in a catchment impacting rivers lakes and wetland ecosystems and
ultimately the near shore marine environment. A final added benefit of the catchment
approach is that it allows for the inclusion of transboundary corridors, which are
important for terrestrial and freshwater ecosystems, particularly as species (and their
associated threats) do not stop at national borders, while environmental policy often does.
Overall, this approach aims to help overcome disciplinary/political boundaries and
facilitate integrated management of terrestrial, freshwater and marine environments.

2) Existing corridors. Pre-existing widely recognized landscape-scale corridors were
incorporated into the corridor analysis.

3) Clusters of connected KBAs. This was adopted as a selection criterion because site-based

actions throughout the corridor at KBAs should lead to benefits greater than the sum of
all individual actions, in large part due to the connectivity of species movements and
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spread of threats between KBAs. For example, reforestation of upland KBAs may
provide downstream benefits to other KBAs in the corridor through a reduction in
sedimentation loading. Actions at KBAs throughout a corridor may also help ensure
species migration routes are maintained.

4) Clusters of spatially proximate KBAs. Where KBAs are located in the same area, even if
not apparently connected in any hydrological or ecological sense, they may be grouped
into corridors for ease of management as an investment package.

Following the above criteria, and in consultation with stakeholders through the consultation
workshops, nine corridors, covering a total area of 413,183 km? (part of which includes the
marine environment) were identified (Table 4.12; Figure 4.14). Four of these corridors are
restricted to single countries, three are bi-national and two are tri-national. One hundred and five
of the 137 KBAs in the hotspot are included within these corridors. All of them contain at least
one Priority 1 or 2 KBA, with one corridor (Korupmba-Obachap) containing 22.

Figure 4.14 Conservation Corridors in the Guinean Forests Hotspot

Sierra Leone Coastal Corridor

GUINEA BENIN
Mount Nimba Complex
; (o COTE T NIGERIA J
"2/ DIVORE_ Binaama (e ¥ <
SIERR . 7 op

g

(g
N7l
L@ff /Korl;:%
JQ‘,’\“MP

TOGO

LEONE \34 W\»\
Lofa-Gola- B\ER,\R

Mano Complex

D>
Forest Reserves &“ﬁr’v
Cestos-Sapo-Grebo- of Southeastern CAMEROON
Tai-Cavally Corridor Cote d’Ivoire and
Southwestern Ghana EQUATORIAL
SAO TOME AND GUINEA

PRINCIPE
Q

— hotspot

- 500
corridor  —

79



Table 4.12 Corridors Delineated within the Hotspot and Selection Criteria Met

No. Corridor Name Area (kmz) Countries Selephon
criteria met
1 Sierra Leone Coastal Corridor 17,096 Sierra Leone 4
2 Lofa-Gola-Mano Complex 47,545 Sierra Leone, Liberia,
) 1,2,3,4
Guinea
3 Mount Nimba Complex 6,829 Guinea, Cote d’lvoire, 24
Liberia '
4 Cestos-Sapo-Grebo-Tai-Cavally 70,278 Liberia, Cote d’lvoire 234
Corridor CH
5 Bandama River Catchment 8,389 Céte d’lvoire 1,3
6 Forest Reserves of Southeastern Cote 72,579 Céte d’lvoire, Ghana
d’lvoire and Southwestern Ghana
7 Togo Highlands 6,049 Togo
8 Lower Niger Delta 65,743 Nigeria 3,4
9 Korupmba-Obachap 118,675 Cameroon, Nigeria 13,4
Total 413,183

4.5 Ecosystem Services

As summarized in Chapter 3, the ecosystems of the Guinean Forests Hotspot provide many vital
services for human populations. The Co$ting Nature ecosystem service valuation tool was
employed to identify those corridors with particular value in providing a subset of these services
Co$ting Nature is a web-based tool for natural capital accounting and analysing ecosystem
services, identifying the beneficiaries of these services and assessing the impacts of human
interventions (see http://www.policysupport.org/costingnature).

4.5.1 Provisioning Services

Water Services

Water-provisioning analysis shows the relative realized water provisioning services for the
region, calculated using the Co$ting Nature water provisioning services module (Figure 4.15).
The map is based on the relative volume of clean water (not impacted by humans) that is
available to be used by people downstream of the water source. Areas shown as ‘high’ on the
map represent areas where the water services are being enjoyed (realized) by local people, and
where most benefit can be gained from its use for domestic purposes, agriculture, energy
production, etc. As this map represents the realized services derived from water based on
downstream use, the region’s geography and flow direction should be considered when
interpreting it.

Based on this analysis the most important region within the hotspot for water provisioning is the
Fouta Djallon Massif in the highlands of Guinea, a small part of which is included within the
northwest of the hotspot. Headwaters for north-flowing rivers, including the Senegal and Niger,
as well as shorter, more torrential, south-flowing rivers, emanate from the Fouta Djallon.
Overall, this part of the hotspot is ecologically important as a major source of water for a wide
part of western Africa. Protection and management of this area is of international concern,
although the vast majority of the area lies outside of the hotspot. The freshwater biodiversity of
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the area is noted for its high levels of endemism, such that there are likely to be sites that would
qualify as KBAs in the future.

Figure 4.15 Map of Realized Water Provisioning Services in the Guinean Forests Hotspot
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In Cote d’lvoire the Bandama Rouge Mountain range at the head of the Bandama River is noted
for high levels of water provisioning. The Lower Bandama River (fw3) is directly downstream,
and the species in this KBA are currently threatened by upstream water abstraction and dams.
Management of environmental flows in this river system would be highly beneficial, not only for
people but also for the biodiversity in the downstream river reaches. Another area noted for high
realized water services is Oyo State of western Nigeria, where the headwaters of a number of
major rivers are located, including the Ogun, Oba, Oyan Otin, Ofiki, Sasa, Oni, Ernine and Osun.
Like the Fouta Djallon, this area is, however, largely located beyond the boundaries of the
hotspot. Finally, the Cameroon Mountains in Korupmba-Obachap (Corridor 9) are also noted as
having the highest area of realized water provisioning services within the conservation corridors.
Overall, however, the hotspot does not overlap greatly with areas of highest realized water
provisioning services, which are found further north, in arid and semi-arid areas, where water has
a higher value.
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Timber and Non-timber Forest Products

The provision of goods and materials from the hotspot’s forests, including medicine, housing
materials and food, is quite high, contributing 25 to 35 percent of non-cash income to rural
households. For instance, the Dozobele community, a group of medical practitioners found in
some of the hotspot countries, (e.g. Cote d’lvoire, Guinea and Sierra Leone; Leach 2004) provide
the majority of the medical care to local populations in the Upper Guinean Forests subregion.
Bushmeat is probably the most valuable non-timber forest product (NTFP) in the hotspot.
Hunting is also shown to provide an important source of income for rural forest dwellers (Wilkie
and Carpenter 1999), who respond to the increasing demand for wild meat from growing urban
populations (Nasi et al. 2011; East et al. 2005).

Figure 4.16 Map of Forest Cover in the Guinean Forests Hotspot
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The supply of timber and NTFPs is likely to be directly correlated to the location of forested
areas within the hotspot. The Lofa-Gola-Mano Complex (Corridor 2), Cestos-Sapo-Grebo-Tai-
Cavally Corridor (Corridor 4), Forest Reserves of Southeastern Cote d’lvoire and Southwestern
Ghana (Corridor 6), Lower Niger Delta (Corridor 8) and Korupmba-Obachap (Corridor 9) all
have over 30,000 km? of closed, open or fragmented forest (USGS 2002). Conversely, the
remaining corridors all have less than 10,000 kilometers? of forest cover, mainly because of
differences in size among them (Figure 4.16).
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Fisheries

Although it is difficult to ascertain the size of the artisanal fishery in the region, it is estimated
that in the region of western Africa spanning Mauritania, Chad and Gabon, 2 million individuals
rely on small-scale fisheries as their primary source of income, and another 6 million depend on
fishing resources as part of a diversified livelihood (WASSDA 2008). In Ghana alone, there are
an estimated 10,000 artisanal vessels and 170 industrial vessels, which employ more than
200,000 individuals directly, and provide more than 1.5 million jobs in related fishery sectors
(FAO 1999).

Data on the relative contribution of mangrove-related species to total fisheries catch is lacking
for western Africa, but is significant in regions where it is studied, with 67 percent of the entire
commercial catch in eastern Australia, 49 percent of the demersal fish resources in southern
Malacca Strait, 30 percent of the fish catch and almost 100 percent of shrimp catch in ASEAN
countries (Walters et al. 2008).

It is difficult to quantify the economic value of, or reliance upon, wetland goods and services by
local communities, but it is worth noting that the value of fisheries production for the major river
systems in western Africa is estimated as just over USD 200 million per year (The World Fish
Center 2008). Protein from fish also makes up a large proportion of the total protein from fish
and livestock sources in hotspot countries (see Section 5.3.2). All of the corridors, with the
exception of Mount Nimba Complex (Corridor 3), Forest Reserves of Southeastern Cote d’lvoire
and Southwestern Ghana (Corridor 6) and Togo Highlands (Corridor 7), contain a Priority 1 or 2
freshwater KBA.

4.5.2 Regulating Services

Carbon Storage and Climate Mitigation

The potential carbon services for the region were calculated using the Co$ting Nature carbon
services module, which takes into account relative carbon sequestration and carbon stock
services, from living plant biomass and soil. The potential carbon value represents an ecosystem
service with global beneficiaries. The Lofa-Gola-Mano Complex (Corridor 2), Mount Nimba
Complex (Corridor 3), Cestos-Sapo-Grebo-Tai-Cavally Corridor (Corridor 4) and Korupmba-
Obachap (Corridor 9) are notable for their high potential carbon values (Figure 4.17). This is
largely a reflection of the extent and condition of remaining forest in these corridors.
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Figure 4.17 Map of Potential Carbon Services in the Guinean Forests Hotspot
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Water Regulation, Sediment Retention and Microclimate Regulation by Forests
Forests help protect river catchments and provide hydrological services, such as supplying water
for domestic and industrial consumption, irrigation, and power generation (Millennium
Ecosystem Assessment 2005). Enrichment of soil by leaf litter is another service provided by
forests, as well as a role in the regulation of local climate due to interaction with the water cycle
(Millennium Ecosystem Assessment 2005). However, the ability of forests to regulate these
services is affected by a variety of factors, such as intensity of rainfall, soil conditions, etc. Data
on these factors is not readily available for the hotspot, and studies in other areas have
encountered a similar lack of data with widely varying estimates of value as a result (Ninan and
Inoue 2013). In addition, services may not scale linearly with forest cover (Thorsen 2014).
However, as forest has to be present to provide these services, forest cover could be taken as an
indication of the likelihood of providing these ecosystem services. Using this proxy, the Lofa-
Gola-Mano Complex (Corridor 2), Mount Nimba Complex (Corridor 3), Cestos-Sapo-Grebo-
Tai-Cavally Corridor (Corridor 4), Forest Reserves of Southeastern Cote d’lvoire and
Southwestern Ghana (Corridor 6) and Korupmba-Obachap (Corridor 9) are likely to be the most
important for the provision of these regulatory services (see Figure 4.16).
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Flood Regulation by Coastal Systems

The presence of coastal ecosystems, such as mangroves, can reduce the damage caused by
hurricanes or large waves (Millennium Ecosystem Assessment 2005). The provision of this
service will, therefore, overlap to a large extent with the provision of nursery habitats for fish.

4.5.3 Supporting Services

Forest Biodiversity

Korupmba-Obachap (Corridor 9) contains three Globally Outstanding ecoregions with high
species richness and endemism (Cameroonian Highlands Forest, Cross-Sanaga-Bioko Coastal
Forests, and Mount Cameroon and Bioko Montane Forests). The Sierra Leone Coastal Corridor
(Corridor 1), Lofa-Gola-Mano Complex (Corridor 2), Mount Nimba Complex (Corridor 3) and
Cestos-Sapo-Grebo-Tai-Cavally Corridor (Corridor 4) also include areas of the Globally
Outstanding Western Guinean Lowland Forest. For further information on the values of these
ecoregions, see Section 3.5.2.

Nursery Habitat for Commercial Fish Species

Mangrove areas are critical nursery and spawning grounds for many fish and shrimp species
(Mumby et al. 2004; Ellison 2008), with offshore commercial fishing in the hotspot relying on
mangroves functioning as nursery grounds (UNEP 2007). The Lower Niger Delta (Corridor 8)
contains the Globally Outstanding Niger Delta ecoregion, with the highest concentration of
monotypic fish species in the world, as well as the Locally Important Central African Mangroves
ecoregion. The mangroves and freshwater swamp forests of this corridor provide habitats for
aquatic mammals, mollusks, herpetofauna, and are important for numerous waterbirds. The
Sierra Leone Coastal Corridor (Corridor 1) contains the Continentally Outstanding Northern
Upper Guinea ecoregion, whose mangrove forests are breeding and nesting grounds for many
species of fish, insects and shellfish. For further information on the values of these ecoregions
see Section 3.5.2.

4 5.4 Cultural Services

Traditional Sacred Groves

Sacred groves are found in all villages and can provide valuable, albeit spatially limited,
protection to forest fragments in farmed landscapes. In Ghana alone, it has been estimated that
between 2,000 and 3,200 sacred groves exist (Gordon 1992). The locations of these traditional
sacred groves have not been comprehensively mapped, so it is not possible to ascertain which
corridors or KBAs are especially important for providing this cultural service. However, the
Osun-Osogbo Sacred Grove in the Nigerian section of the hotspot has been given World Heritage
Site status, which provides cultural services by being an active religious site where daily, weekly
and monthly worship takes place, as well an annual processional festival. See Section 5.1.2 for
further information on sacred groves.

Tourism Services

As mentioned in Chapter 3, tourism is of some importance to the economies of western African
countries, especially Nigeria. A spatial map of tourist visits (Figure 4.18) suggests that most
tourism is mainly not associated with forests but, instead, confined to coasts, mountains and
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some interior savanna protected areas. The map is based on relative density of Panoramio photos
in non-urban areas. Panoramio is a community-powered site for exploring places around the
world through photography: cities, natural wonders, etc. These photos are made available
through Google Earth. Generally, areas on the map showing up as ‘high’ on the index (blue dots)
mean there is a sight of interest to tourists in the region. However, as this a realized index, some
countries may show low nature-based tourism if they contain areas of interest to tourism that
cannot be accessed due to political unrest, difficult access or some other reason, as is the case for
Liberia. Potential tourism services will therefore not always be represented here if access is
restricted at present.

Hotspot countries have seen an increasing trend in tourist numbers since 2000, although numbers
are still much lower than other countries in the area. Nigeria has the highest visitor numbers
compared to other countries within the hotspot, with just under 4.5 million visitors in 2012
(World Bank 2015a). Unfortunately, events in West Africa over the past couple of years have
further reduced tourism flows to the Upper Guinea portion of the hotspot, especially during the
recent Ebola crisis. See Section 5.1.1 for further discussion. Nevertheless, a few of the forest
protected areas in the hotspot do attract appreciable numbers of tourists, as below:

Kakum National Park. Located in the central region of Ghana, this national park covers
360 km? of rainforest. Seven primate species are found in the park, including Diana monkey,
together with more than 500 species of butterflies and about 250 species of birds. The park
became Ghana’s first protected area in 1994 and has received major international support for
visitor facilities, including a canopy walkway. Tourism numbers have increased over the years:
2,000 in 1992; 27,000 in 1996; over 70,000 in 1999; and 135,870 in 2009. More recent figures
could not be located but the site is known to remain very popular, particularly with domestic
visitors, including school children.

Gola Forest Reserve. Despite being promoted as a visitor attraction, the number of tourists to
Gola is extremely low, with possibly no visitors throughout 2014, due to the Ebola outbreak in
Sierra Leone. The Western Area Peninsula National Park outside the capital Freetown received
more visitors, with people staying on beach hotels taking short trips to see the forest.

Tai National Park. Cote d’Ivoire was once a popular destination for foreign tourists, especially
from France. Some of these tourists visited Tai National Park to see wild chimpanzees. Numbers
of tourists have fallen since the civil wars but figures for the actual number of tourists visiting
Tal in recent years are not available. Since 2009, the Wild Chimpanzee Foundation has been
helping communities around the park to develop a community-based ecotourism project that
offers a range of touristic activities based on the concept of Nature and Culture to highlight the
exceptional heritage of Tai and its surroundings (WCF 2015).
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Figure 4.18 Map of Realized Nature-based Tourism Services in the Guinean Forests Hotspot
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5. SOCIOECONOMIC CONTEXT OF THE HOTSPOT

The 11 countries of the Guinean Forests Hotspot are highly complex from both social and
economic standpoints. The complex mix of cultures and indigenous groups found across the
region has been further complicated by historic and ongoing migrations of people, including into,
from and within the hotspot and its countries. Historical and contemporary periods of civil unrest
and disease outbreaks have contributed to the remaining high levels of poverty in the region and
acted as obstacles to development. Amidst all this, many of the region’s industries, such as
agriculture, mineral and oil extraction and forestry, among others, have continued to shape the
landscapes.

All of these factors have implications for biodiversity conservation, and can significantly
influence the success of conservation efforts in the region. This chapter provides the
socioeconomic context of the region, and links this to biodiversity conservation. It presents
information on the culture, social status and demography of the hotspot’s human populations, as
well as on major economic trends and sectors. As appropriate, this information is placed within
the context of nature conservation, in order to paint a picture of how these complex topics are
inter-related. The chapter is based upon a review of current knowledge, as documented in the
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published literature, and is complemented by information gathered through consultations with
selected stakeholders across the region.

5.1 Introduction and Historical Context

5.1.1 Historical Context

Recent archaeological investigations reveal that forests in Cameroon were occupied by people
from the Middle Stone Age (as early as 280,000 years ago, Lavachery et al. 2012). There is
evidence of sedentary farming and cattle domestication in West Africa from the 5™ millennium
BC and archaeological records show evidence of iron smelting and forging in Cameroon as early
as 3,000 to 2,500 BC (Zangato and Holl 2010).

Successive waves of immigration and colonization have occurred through pre-historical and
historical times. The Bantu expansion into Central Africa probably originated in what is now
Cameroon and Eastern Nigeria but the direction of expansion was to the south and east. Hence,
West Africa is largely populated by non-Bantu speaking peoples (see Section 5.1.2). Within the
hotspot countries, only some southern Cameroon tribes and the Fang people of Equatorial
Guinea (80 percent of the population) are of Bantu origin.

Significant West and Central African empires in historical times included the Sao and Kanem-
Borno Empires in the Chad Basin and the Kano and other Hausa Kingdoms, which were
absorbed into the Islamic Sokoto Caliphate in 1805. In West Africa, the Nok culture from 1,000
BC was followed by the Ghana, Mali and Songhai Empires in the 1% and 3™ centuries AD. These
vast, wealthy empires were based on gold, salt mining and camel trade with North Africa, across
the Sahara Desert, and were also associated with the southward and westward spread of Islam.
Further south, the 10" century Kingdom of Nri fostered the development of the Igbo peoples and
the Akan Empire of Ashanti. Camel trade across the Sahara brought influences from
Mediterranean, Arab and Nile Valley cultures, and sea routes brought wider European influences
from the 15" century onwards.

European coastal settlements and trade (including the slave trade) generated huge impacts from
the 15™ century onwards, as did European colonialism in the 19th and 20th centuries. By the
beginning of the 20™ century, among the hotspot countries, only Liberia was independent (having
gained independence from the United States in 1862). Britain was the colonial power in Sierra
Leone, Gold Coast (part of present-day Ghana) and Nigeria. France controlled Guinea, Cote
d’Ivoire and Benin as part of ‘French West Africa’. Until the Treaty of Versailles in 1919,
Germany was the colonial power in Togoland (encompassing part of present-day Ghana and the
nation of Togo) and most of Cameroon (subsequently divided between British and French rule).
Sdo Tomé and Principe was under Portuguese rule, having been discovered uninhabited in the
15™ century. Portugual also colonized Bioko (Fernando Po), which was later ceded to the
Spanish as part of ‘Spanish Guinea’, now Equatorial Guinea. All of these countries gradually
gained independence from 1957 onwards.

The interaction between immigrants and Indigenous Peoples has had huge impacts on cultures
across the hotspot. Also, colonial history has a large effect on present-day systems of governance
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and policy relevant to conservation. For example, policies related to forest and protected area
management in Francophone and Anglophone countries are very different (see Chapter 6).

Since independence, land tenure in the hotspot countries has typically been based on a blend of
customary and statutory rights, although there have often been inconsistencies between the two
systems. This can result in conflict, for example between those holding land under customary
law and governments wishing to enforce their access to national (i.e. unregistered) land (USAID
2015). Some governments (e.g. Cameroon and Cote d’Ivoire) have in recent years been seeking
to address this issue by introducing reformed land laws, aimed at easing formalization of
customary land tenure through use of supportive registration processes. However, perceptions are
that these reforms have had limited success (USAID 2015). One example is of the Bagyéli
pygmy people in Cameroon, who have a customary system of land tenure involving communal
access to forest resources as members of residential units. During a compensation program by
the Cameroon Qil Transport Company, however, these customary rights were not taken into
account, and in 2012 the United Nations Economic Commission for Africa (UNECA) stated that
the Bagyeéli had received no individual compensation for the pipeline project (UNECA 2012).
Chapter 8 examines in further detail the implications of land tenure arrangements for
conservation outcomes in the hotspot.

In March 2014, cases of Ebola Virus Disease were reported in Guinea, marking the recognized
beginning of the worst recorded outbreak of this disease. The most severely affected countries
were Guinea, Liberia and Sierra Leone, with a total of 26,969 confirmed cases and 11,135
confirmed deaths as of May 2015 (WHO 2015). While Liberia recently reached zero cases, new
cases are still occurring in Guinea and Sierra Leone. The outbreak will only be considered to
have ended 42 days after the last confirmed case has tested negative twice for the virus (WHO
2015). International organizations such as the World Health Organization (WHO), the World
Bank and international governments are coordinating public health and fiscal responses to the
outbreak.

Ebola has had a significant impact on the economies of the affected countries, with a predicted
forgone USD 1.6 billion in economic growth in 2015 (Thomas et al. 2015). The economic
impacts are due to a reduction in tourism to the region and contraction of production in key
industries, especially in Liberia and Sierra Leone. Although there are no tourism figures for
Guinea since 2008, it is likely that the same effect has occurred there. There is also predicted to
be a smaller economic impact beyond the three most affected countries.

As well as the economic impact, Ebola is likely to have affected conservation efforts in the
hotspot, although it is too soon to accurately quantify the impact, due to a lack of scientific
research on the subject. Potential impacts include hampering conservation efforts by impeding
the movement of people around the hotspot, reduction in available funds due to reduction in
tourism numbers (potentially for a considerable time after the current outbreak is declared over),
and increased pressure on natural resources due to shortage of food and other supplies (see
discussion in Altizer and Rushmore 2014). As the Ebola virus can also be transmitted to apes,
there is also a potential threat to western gorilla and chimpanzee populations, should this happen.
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5.1.2 Religions, Languages and Ethnicity

Islam is the predominant religion of the interior and western coast of West Africa. Within the
hotspot, traditional Muslim areas include Guinea (more than 90 percent of the population),
inland areas of Sierra Leone and Liberia, and the northern halves of Cameroon, Nigeria, Benin,

Togo, Ghana and Céte d’Ivoire (Table 5.1).

Table 5.1 Languages, Ethnic Groups and Religions of the Hotspot Countries

Number of Religions and Belief
Country Extant Major Ethnic Groups
Systems
Languages
Fon and related 39.2%, Adja and related
15.2%, Yoruba and related 12.3%, Bariba . .
. and related 9.2%, Peulh and related 7%, .Ch.”St'an 43%'. Muslim 24%,
Benin 55 . indigenous beliefs 17%,
Ottamari and related 6.1%, Yoa-Lokpa and other 16%
related 4%, Dendi and related 2.5%, other
1.6%, unspecified 2.9%
Cameroon Highlanders 31%, Equatorial
Cameroon 280 Bantu 19%, Kirdi 11%, Fulani 10%,_ N Indige.nous beliefs 4_0%,
Northwestern Bantu 8%, Eastern Nigritic 7%,| Christian 40%, Muslim 20%
other African 13%, non-African < 1%
Cote Akan 42.1%, Voltaiques or Gur 17.6%, Mu§lim 38%, Qhristian 33%,
d'Ivoire 81 Northern Mandes 16.5%, Krous 11%, indigenous beliefs 12%,
Southern Mandes 10%, other 2.8% none 17%
Equatorial 14 Fang 85.7%, Bubi 6.5%, Mdowe 3.6%, Christian 93%, indigenous
Guinea Annobon 1.6%, Bujeba 1.1%, other 1.4% beliefs 5%, Muslim 2%
Akan 47.5%, Mole-D n 16.6%, Ew . .
13.0%, Gi—ban%r?me ?%22, GSr?na%.?oz, Christian 69%, Muslim 16%,
Ghana 81 . indigenous beliefs 8%, other
Guan 3.7%, Grusi 2.5%, Mande-Busanga 1%. none 6%
1.1%, other 1.6% '
Guinea 37 Peuhl 40%, Malinke 30%, Soussou 20%, Muslim 85%, Christian 8%,
smaller ethnic groups 10% indigenous beliefs 7%
Kpelle 20.3%, Bassa 13.4%, Grebo 10%, Christian 86%, Muslim 12%,
Liberia 31 Gio 8%, Mano 7.9%, Kru 6%, Lorma 5.1%, | indigenous beliefs 1%, none
Kissi 4.8%, Gola 4.4%, other 20.1% 1%
More than 250 ethnic groups, the most
Nigeria 520 populous being: Hausa and Fulani 29%, Muslim 50%, Christian 40%,
Yoruba 21%, Igbo (Ibo) 18%, ljaw 10%, indigenous beliefs 10%
Kanuri 4%, Ibibio 3.5%, Tiv 2.5%
S&o Tomé 4 Several ethnic groups, reflecting the complex| Christian 78%, none 19%,
and Principe history of colonialization and settlement other 3%
Sierra Temne. 35%, Mende .31%’ Limba 8%, Kono Muslim 60%, indigenous
Leone 25 9%, Kriole 2%, Mandingo 2%, Loko 2%, beliefs 30% ,Christian 10%
other 15% (includes Liberian refugees) '
_37 tribes, of which the_ largest and most Indigenous beliefs 51%
Togo 43 I(;?hpeorrtli;lt are Ewe, Mina, and Kabre (99%); Christian 29%, Muslim 20%

Sources: ReligionFacts (2014); Paul et al. (2015).
Christianity was introduced by European missionaries during colonial times and has become the

predominant religion in the central and southern parts of Nigeria, and the coastal regions
stretching from southern Ghana to coastal parts of Sierra Leone. Catholicism is the predominant
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religion in Equatorial Guinea (87 percent) and S& Tomé and Principe (72 percent), followed by
other forms of Christianity and traditional beliefs. ‘Traditional African religions’ are also
intimately linked with the historical and cultural heritage of different populations.

Although the majority of the periods of war and unrest seen in the hotspot’s countries (described
later in this chapter) are not typically on sectarian grounds, there are indeed some cases where
this may be a factor. One example is the Boko Haram jihadist group in Nigeria (2009 - present),
whose activities have led to the displacement of millions of people. The implications of such
disputes for conservation in the region are discussed in Section 5.2.4.

Sectarian conflicts aside, the direct influences of religion on biodiversity conservation in the
hotspot are unclear. One exception is the influence of some traditional beliefs and practices,
which can have both positive and negative implications. In Benin, Ghana and Togo, for instance,
traditional sacred groves (sometimes called ‘fetish groves’) are designated as areas where
resource harvest and even entrance by people is highly restricted. This practice is believed to
have local benefits for the conservation of biodiversity held within the groves (Decher 1997,
Campbell 2005; Dudley et al. 2009), although no rigorous and comprehensive studies have been
conducted to examine the extent of these benefits. Conversely, many of the region’s traditional
belief systems involve the practice of harvesting wild species for use in traditional medicines.
Such practices occur throughout the region, and frequently involve the capture and trade of rare
or threatened species, including mammals (Djagoun et al. 2012), birds (Nikolaus 2001, 2011)
and reptiles (Segniagbeto et al. 2013). No comprehensive studies have examined the impacts of
these practices on wildlife populations, although all work describing the practice at a local scale
assumes them to be significant, particularly where threatened species are involved.

Languages across the region are also very diverse (Nigeria alone has 529 officially recognized
languages). Cameroon and Nigeria are part of a core area renowned for global biocultural
diversity including of language (Loh and Harmon 2005). In several countries, a form of Creole is
used (e.g. Krio is spoken by 90 percent of the population of Sierra Leone). There are semi-Bantu
speaking peoples in some parts, including around 5,000 pygmy people in the southern coastal
forests of Cameroon.

Official languages in most countries are those of the former colonial power. Most countries in
West and Central Africa are either Anglophone or Francophone; in some cases, both (e.g.
Cameroon). National languages in Equatorial Guinea and Sdo Tomé and Principe reflect their
very mixed histories of colonization and immigration. Equatorial Guinea has three (French,
Portuguese and Spanish) and S&o Tomé and Principe has several languages spoken, including the
official language (Portuguese; spoken by 95 percent of the population), Portuguese-based creoles
such as Forro (85 percent) and Cape Verdean Creole (9 percent).

The diverse range of ethnic groups present in the hotspot means that there is potential for
marginalization of groups who are in the minority. Of the hotspot countries, Cameroon, Céte
d’Ivoire, Equatorial Guinea, Guinea, Nigeria and Togo are all listed as having ethnic
communities at risk of repression (Minority Rights Group International 2014). Of these, Nigeria
is listed as the 12™ highest ranked country globally in terms of threats to ethnic groups, due to
activities of Boko Haram in the north of the country and deep-rooted conflicts between settled
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farmers and nomadic herders. Political and economic marginalization also occurs in hotspot
countries due to land-rights issues (see Section 5.1.1). However, there is no evidence to suggest
that ethnic diversity, by itself, is an impediment to conservation.

5.2 Demographic and Social Trends
5.2.1 Regional and National Demographics; Ecological Footprint of Countries

The hotspot countries have a combined population of 282.4 million (Table 5.2). Because it is
bounded by biogeographic and not political boundaries, demographic data specific to the hotspot
are not available, although the total population was estimated at 84.7 million in 2004
(Mittermeier et al. 2004), indicating an average population density of 136 people per km?
However, centers of population are distributed patchily across the hotspot. While many areas of
the hotspot have between 10 and 100 people per km?, population densities can reach much higher
numbers in major cities.

There are nine population centers with 500,000 or more people in the hotspot countries (see
Section 5.2.2). In Cameroon, two of the country’s major population centers are located within the
hotspot, representing the cities of Douala and Bafoussam, and these are much more expansive
than other population centers within the country. In the Upper Guinean Forests subregion,
population centers are typically smaller and less clustered than in the Lower Guinean Forests
subregion. In Sierra Leone’s component of the hotspot, notable population centers are found in
and around the cities of Freetown, Kenema, Koidu and Makeni. In Cote d’lvoire’s component,
they are found around the cities of Abidjan, Man and Yamoussoukro. In Ghana, major centers of
population are found around the cities of Accra and Kumasi. In Ghana, human presence is
evident (though often in low densities) across the majority of the hotspot but this is in contrast to
other countries of this subregion, which retain large expanses of unpopulated land within the
hotspot. Liberia has the lowest human presence within the hotspot, with much of the country
remaining uninhabited. Similarly the Togolese and Beninese hotspot components also have low
human presence, likely attributable to the high altitude of these areas compare with the rest of
these countries. High population density areas tend to be focused in coastal areas.

In line with much of Africa, the hotspot countries showed some of the highest rates of population
growth in the world in the early part of the 21% century. Twenty of the highest annual growth
rates were in Africa and Liberia had the highest growth rate in the world in 2007 (4.8 percent).
However, population growth in most hotspot countries appears to have slowed in recent years,
and, although current census data are not available, most are now estimated to have rates of only
a little above 2 percent per year (Table 5.2). Exceptions to this are Benin, Equatorial Guinea and
Liberia, which all have been estimated to have current growth rates of more than 2.5 percent.
Nigeria is the most populous country in Africa (and the 7™ most populous in the world in 2013)
and is predicted to have a population exceeding 250 million by 2030. Nigeria also has one of the
highest population densities in the hotspot (180 people per km?), exceeded only by S&o Tomé
and Principe (191 people per km?), which has a population of only around 200,000 but a very
small land area. The capital district of S&o Tomé and Principe has a population density exceeding
4,200 people per km?, and this is growing fast, making it among the highest densities recorded in
the whole hotspot.
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Table 5.2 Key Demographic and Ecological Footprint Measures for Countries in the Guinean Forests Hotspot

Population . Annual Estimated Ecological . Total . Ecological
Land Area - . Projected . - Biocapacity | Reserve (or
2 Density Population . Population Annual Footprint of S
(km*, 2008 - Population . : (global Deficit)
Country data) (peozple per in 2013 in 2030 Growth Rate| Population Consumption hectares (global
km*, 2011 (millions) (millions) 2000-2005 | Growth Rate |(global hectares per capita hec?ares per
0, - 0, i ’
data) (%) 2010-2015 (%) |per capita, 2010) 2010) capita, 2010)
Benin 112,622 87 10.3 14.6 3.2 2.7 1.2 0.8 (0.4
Cameroon 475,442 45 22.3 28.8 2.3 2.1 1.0 1.9 0.8
Cote d’lvoire 322,463 61 20.3 29.8 1.7 2.2 1.0 1.7 0.7
Eﬂ?ﬁ;ﬁ“a' 28,051 26 0.8 11 3.1 2.7 2.4 approx. | 4.2 approx.! 1.8
Ghana 238,553 109 25.9 36.5 24 23 1.8 1.2 (0.6)
Guinea 245,857 45 11.8 15.9 1.6 25 1.7 2.8 11
Liberia 111,369 42 4.3 6.5 2.2 2.6 1.3 25 1.2
Nigeria 923,768 180 173.6 257.8 25 25 1.4 11 (0.3)
gf}ﬁ;gg‘e and 964 191 0.2 0.2 1.6 2.0 1.7 approx.* | 0.75 approx.! (0.95)
Sierra Leone 71,740 82 6.1 8.5 4.4 2.1 1.1 1.2 0.1
Togo 56,785 119 6.8 8.7 2.4 2.0 1.0 0.6 (0.9
TOTAL 2,587,614 - 282.4 408.4 - - - -

Source: UNEP (2008); World Bank (2013); Global Footprint Network (2010); UNDP (2013).
Note: 1 = figure read off graph for 2009.

Ecological Footprint: A measure of how much area of biologically productive land and water an individual, population or activity requires to produce all the
resources it consumes and to absorb the waste it generates, using prevailing technology and resource management practices. The Ecological Footprint is usually
measured in global hectares (a productivity weighted area), which makes data and results globally comparable. For a city or a nation, it is simply the sum of the
Ecological Footprint of all the residents of that city or nation. Because trade is global, an individual or country’s Footprint includes land or sea from all over the
world. Ecological Footprint is often referred to in short form as Footprint. Footprint varies each year with consumption and production efficiency. The global
average is 2.7 global hectares per capita; the African average is 1.4 global hectares per capita.

Biological Capacity or Biocapacity: The capacity of ecosystems to produce useful biological materials and to absorb waste materials generated by humans,
using current management schemes and extraction technologies. “Useful biological materials” are defined as those demanded by the human economy. Hence
what is considered “useful” can change from year to year. The biocapacity of an area is calculated by multiplying the actual physical area by the yield factor (a
factor that accounts for differences between countries in productivity of a given land type) and the appropriate equivalence factor (a productivity based scaling
factor that converts a specific land type into a global hectare). Biocapacity is usually expressed in global hectares. Biocapacity varies each year with ecosystem
management, agricultural practices (such as fertilizer use and irrigation), ecosystem degradation, weather and population size.

93



Population density does not correlate with ecological footprint, however. For example, Nigeria
has one of the highest population densities but only the sixth highest ecological footprint of the
hotspot countries (Table 5.2). Nevertheless, when considering the ecological deficit or reserve of
the hotspot subregions (i.e. by how much the footprint exceeds the biocapacity of the country),
the five countries with the highest population density (Benin, Ghana, Nigeria, S8 Tomé and
Principe, Togo) are also those which have an ecological footprint exceeding their biocapacity
(Table 5.2). This suggests that, as the hotspot countries’ populations continue to grow, their
biocapacity will be exceeded or further exceeded, with unsustainable exploitation of natural
resources. To account for the complex relationship between the growing human population
densities and their associated environmental pressures, human demography has been considered
as an underlying driver, rather than a direct threat to biodiversity, including in the review of
threats (Chapter 8) and in the prioritization process used to define conservation outcomes
(Chapter 4) and investment priorities (Chapter 12).

5.2.2 Urbanization and Migration Trends

The hotspot contains cities with populations of 500,000 or more. These comprise: Conakry in
Guinea, Freetown in Sierra Leone, Monrovia in Liberia, Abidjan in Cote d’lvoire, Kumasi in
Ghana and Abeokuta, Ibadan, Benin City and Port Harcourt in Nigeria. Accra in Ghana, with a
population of 2.3 million, is directly adjacent to the hotspot and depends heavily on the
ecosystem services it provides.

Table 5.3 Rural versus Urban Populations, and Past, Present and Projected Future Rates of
Change in the Urban Population for each Hotspot Country

Population of Urban and Rural Areas at Mid- Al)’ff;;‘r?epﬁnﬂé?iloia(tee?fcig{a)r}%f tc;wfrter:ae
Year (thousands) and Percentage Urban in 2014 pule pe

Country time periods

Urban Rural Total | Fereentage | 54052010 | 2010-2015 | 2901°-2020

urban (projected)

Benin 4,612 5,987 10,600 43.5 3.92 3.67 3.55
Cameroon 12,281 10,538 22,819 53.8 3.76 3.60 3.40
Cote d’lvoire 11,126 9,679 20,805 53.5 3.27 3.69 3.39
Equatorial 309 469 778 39.8 3.04 3.12 3.09
Guinea
Ghana 14,118 12,324 26,442 53.4 3.92 3.40 3.07
Guinea 4,418 7,626 12,044 36.7 3.76 3.82 3.73
Liberia 2,168 2,229 4,397 49.3 4.57 3.36 3.24
Nigeria 83,799 94,718 178,517 46.9 4.83 4.66 4.30
Sdo Tomée 128 70 198 64.5 4.14 3.58 3.03
and Principe
Sierra Leone 2,456 3,749 6,205 39.6 3.07 2.75 2.72
Togo 2,760 4,233 6,993 39.5 3.88 3.83 3.60
TOTAL 138,175 151,622 289,798 47.7 - - -

Source: United Nations, Department of Economic and Social Affairs, Population Division (2014).

Although figures specifically relating to the hotspot are not available, population data have been
collated by the United Nations, Department of Economic and Social Affairs, Population Division
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(2014). Almost all countries in the hotspot experienced significant increases in the percentage of
their populations classed as urban, between 2000 and 2012. Moreover, these trends are projected
to continue into the future (Table 5.3). Despite this, rural populations continue to grow, although
percentages (mostly 50-60 percent rural) are lower than the Sub-Saharan African average.

Population increases (rural and urban) result from a combination of reproduction and inward
migration. In Equatorial Guinea, for example, the urban growth rate was twice the overall
population growth rate in 2006, driven by rural-urban migration and immigration of foreign oil
workers. Rapid urban growth has social and ecological consequences. For example, in Conakry
(Guinea), rapid growth caused by rural to urban migration and influxes of refugees (at least
600,000) from Liberia, Sierra Leone and Cote d’lvoire have led to removal or degradation of
most of the woody savannahs and mangroves around the city on the Kaloum Peninsula (CBD
2002 in UNEP 2008; FAOSTAT 2015). As urban population growth is predominantly driven by
overall population growth, rather than rural-urban migration, pressures on environmental
resources are likely to increase. Threats to biodiversity created by the population growth and
urbanisation, as well as potential conservation solutions, are discussed in Chapter 8.

In West Africa, the southward movement of large populations of young men from countries north
of the hotspot is the result of greater economic opportunity in countries such as Cameroon,
Ghana and Liberia. At the same time, their place is being taken by (ex) pastoralists moving
southward, to settle and cultivate, partly as a response to climate change in their rangelands of
origin (Barrios et al. 2006, Warner et al. 2009). With the effects of climate change increasingly
being felt, this southerly migration pattern is likely to be exacerbated.

Three hotspot countries (Cote d’lvoire, Liberia and Sierra Leone) have experienced major
conflicts and civil war in the last 20 to 25 years. These have had impacts not just on the countries
directly affected but also across the whole region. An estimated 250,000 people have been killed
in the Liberian civil wars, and more than a third of the population displaced to neighboring
countries (Insight on Conflict 2014). The Sierra Leone civil war saw approximately 70,000
casualties and 2.6 million people displaced (UNDP 2006). Since 2009, activities of the jihadist
group, Boko Haram, have also caused displacement of people from northern Nigeria and have
affected areas of northern Cameroon. The directly affected areas do not, at the time writing,
extend within the hotspot boundary. All forms of unrest and conflict, even on smaller scales, can
lead to serious internal and trans-boundary consequences, with mass migrations of refugees and
greatly increased population densities in new, informal settlements and camps. This can result in
serious land and resource degradation in areas with natural resources and infrastructure too
limited to cope with high local population densities. High levels of environmental degradation
can also lead to social and political breakdown and conflict (van Schaik and Dinnissen 2014).

5.2.3 Economic Development

Table 5.4 presents economic data for the hotspot countries. Among these countries, Cameroon,
Cote d’lvoire, Ghana, Nigeria and Sdo Tomé and Principe are ranked as lower middle income
countries (World Bank income groups based on Gross National Income (GNI) per capita, Atlas
method) and Equatorial Guinea has upper middle income status (although there are no current
data on the percentage of the population below the income poverty line). The other hotspot
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countries (Benin, Guinea, Liberia, Sierra Leone and Togo) are all low income and most have
high proportions of their populations below the income poverty line (USD 1.25 per day in 2011)
and/or the national poverty line. However, some higher income countries also have very high
proportions of the population below these thresholds (e.g. Nigeria: 68 percent of population
below the income poverty line). The Income Gini coefficient is a measure of inequality in
income distribution and most hotspot countries have Gini coefficients around or over 40 percent,
indicating relatively large income inequalities. There is no evidence to suggest that poorer
populations rely more on natural resources and hence have greater environmental impact.

Table 5.4 Economic Indicators for the Hotspot Countries

GNI per Capita, World Bank % Population below Income Gini

Countr Atlas Method Income Group Income Poverty Line Coefficient (2000-

y (USD, 2012 data) (2012 data) of USD 1.25 per day 2010 data)

(2002-2012 data)
Benin 750 Low 47.3 38.6
Cameroon 1,170 Lower middle 9.6 38.9
Cote d’lvoire 1,220 Lower middle 23.8 41.5
Equatorial Guinea 13,560 Upper middle No data No data
Ghana 1,550 Lower middle 28.6 42.8
Guinea 440 Low 43.3 39.4
Liberia 370 Low 83.8 38.2
Nigeria 1,440 Lower middle 68.0 48.8
ga'o T_ome and 1,310 Lower middle No data 50.8
rincipe

Sierra Leone 580 Low 51.7 42.5
Togo 500 Low 28.2 344

Source: World Bank (2103); UNDP (2014).

The main drivers of economic growth in the region are trade (Ghana), agriculture (Benin, Cote
d’Ivoire, Togo, S8o Tomé and Principe), the tertiary sector including transport (Cameroon), oil
and gas production (Equatorial Guinea, Nigeria), and mining (Guinea, Liberia, Sierra Leone)
(World Bank 2015a). All of the hotspot countries apart from Cameroon, Equatorial Guinea and
Sdo0 Tomé and Principe are members of the Economic Community of West African States
(ECOWAS).

5.2.4 Human Development

Table 5.5 shows development indicators for the 11 hotspot countries. In terms of the Human
Development Index (a composite indicator of life expectancy, educational attainment and
command over resources needed for a decent standard of living), all hotspot countries rank
among the lowest in the world, despite considerable recent advances. In the hotspot, Ghana and
Sdo Tomé and Principe are the two highest ranked countries (138 and 142 respectively), while
Guinea (179) and Sierra Leone (183) are the lowest ranked (out of 187 countries). This is also
reflected in the stagnation in attainment of the Millennium Development Goals (MDGSs) in the
region, undermined by poor governance and the current Ebola outbreak. With the exception of
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Ghana, Benin, Cameroon and Cote d’lvoire, more than 50 percent of the populations of hotspot
countries are living below the national poverty line.

Table 5.5 Development Indicators for the Hotspot Countries

Life % Population Infant
: Adult Human
Expectancy below Mortality X Improvement
. . Literacy |Development|HDI Global |".
at Birth National Rate (per in HDI rank
Country - X Rates (%, Index (HDI) |Rank (2013
(both sexes) | Poverty Line | 1,000 live 2005-2010 | score (2013 data) (2007-2013
(years, 2013 | (2002-2012 births) data) data) data)
data) data) (2013 data)
Benin 59 39.0* 70 42.4 0.48 165 -3
Cameroon 54 39.9* 62 70.7 0.50 152 1
cote 50 42.7% 68 56.2 0.45 171 3
d’lvoire
Equatorial 52 76.8% 65 93.9 0.56 144 5
Guinea
Ghana 61 28.5 53 67.3 0.57 138 7
Guinea 56 53.0* 67 41.0 0.39 179 -3
Liberia 60 63.8 63 60.8 0.41 175
Nigeria 52 54.7 97 61.3 0.50 152
S&o Tomé
& Principe 66 66.2 44 89.2 0.56 142 -1
Slema 45 66.4 128 42.1 0.37 183 2
eone

Togo 56 61.7* 69 57.1 0.47 166 -1

Source: UNDP (2014); Population Reference Bureau (2013).
Notes: * = Estimates based on surveys 2002-2006. ** = National data from 2006.

The Global Hunger Index, which combines three weighted indices of undernourishment,
proportion of children underweight and child mortality, is falling in all countries, yet remains
high, with Sierra Leone categorized as having ‘Alarming’ hunger levels, and all other countries
except Ghana having ‘Serious’ ones (Table 5.6).

Table 5.6 Global Hunger Index and Gender Inequality Index Values for the Hotspot Countries

Country CISIobaI Hunger Hunger Index Gender Inequality | Gender Inequality
ndex Scores Category Index Index Rank
Benin 13.3 Serious 0.614 134
Cameroon 145 Serious 0.622 138
Céte d'lvoire 16.1 Serious 0.645 143
Equatorial Guinea No data No data No data No data
Ghana 8.2 Moderate 0.549 123
Guinea 16.9 Serious No data -
Liberia 17.9 Serious 0.655 145
Nigeria 15.0 Serious No data No data
Sédo Tomé and Principe No data No data No data No data
Sierra Leone 22.8 Alarming 0.643 141
Togo 14.7 Serious 0.579 129

Source: von Grebmer (2013), UNDP (2014).
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Ghana was the only country in Sub-Saharan Africa among the top 10 improvers worldwide in
2013 for the Global Hunger Index, based on improvement since 1990 (von Grebmer et al. 2013).
Access to services (health services, clean water and sanitation) is improving across the hotspot in
rural and urban areas, although many rural populations and slum dwellers in uban areas still have
very limited access to them.

The Gender Inequality Index is a composite measure reflecting inequality in achievements
between women and men in three areas: reproductive health; empowerment; and the labor
market. Countries in Sub-Saharan Africa perform worse than those in all other regions on earth
and this is the pattern for the hotspot countries, which, despite some improvements from 2000 to
2013, have some of the lowest Gender Inequality Index ranks in the world (UNDP 2014). This is
largely due to high maternal mortality and adolescent fertility rates and huge gaps in educational
attainment. In an analysis of 72 countries on the IUCN Environment and Gender Index (IUCN
2013), Ghana was the only hotspot country assessed as a moderate performer and Liberia and
Cameroon fell into the category of weakest performance. Gender inequality is especially
pertinent to conservation activities (see Al-Azzawi 2013, FFI 2015, IUCN 2015b, WWF 2015),
and the impact of gender inequality as relates to conservation in West Africa is discussed by
Anoko (2008). Impacts can include male-driven exclusion of women from conservation
initiatives and loss of female held natural resource knowledge due to exclusion of women (for
deeper discussion and analysis see the above works). Aspects of poverty, gender and local
livelihoods are discussed in more detail in relation to communities, forest use and non-cash
economies in Section 5.4.2.

5.3 Economic Trends

5.3.1 Key Recent Economic Trends

For Sub-Saharan Africa as a whole, economic growth was strong in 2013, with real Gross
Domestic Product (GDP) growth of 4.7 percent; the second fastest growing region world-wide in
2013. It should be noted, however, that there is a large range of growth patterns in the hotspot
countries, with some countries (e.g. Equatorial Guinea) showing very erratic patterns in GDP
growth (Figure 5.1). This is largely due to fluctuations in key export prices (e.g. oil); the Ebola
crisis has also had an impact on economic growth in the region. There has been much foreign
investment in oil, gas and mining exploration and development but service sectors, such as
telecommunications, finance, retail and transport, are also expanding rapidly in many countries,
as consumer incomes rise and domestic demand increases.

During the global financial crisis of 2008-2009, developing country economies, including
hotspot countries, were less affected than those of developed nations and larger economies. This
was largely because their economies were not as linked into global financial markets. This is
reflected in the emergence of a rapidly growing, though still small, middle class. Coupled with
this is a massive increase in consumption and domestic consumer expenditure in the ‘Global
South’, including hotspot countries. There have been exponential rises in internet use and
connectedness within and between countries and increasing ‘South-South’ trade.
Entrepreneurship and new business models are developing, for example the use of mobile phones
for banking, money transfer, paying bills, obtaining information on weather, farming and
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commodity prices, and provision of business services. South-South trade in the region is,
however, still hampered by barriers to integration, such as inadequate transportation and energy
infrastructure and non-complimentary production structures (Chete 2012, IMF 2013). In many
countries, governments continue to emphasize North-South trade.

Figure 5.1 Annual GDP Growth in the Hotspot Countries since 2005
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Large flows of Foreign Direct Investment (FDI) are making very substantial contributions to
growth in hotspot countries (e.g. an estimated 0.9 percent of total growth in Nigeria between
2003 and 2009). Increasing amounts of this FDI comes from state-owned and private in China,
which also provides preferential loans, training and joint business support to sectors including
garments and textiles, telecommunications, pharmaceuticals, electronics and construction
(UNDP 2013, UNCTAD 2014). Using agreements such as ‘infrastructure for oil’, China has
become a major funding source for infrastructure developments in Africa (PwC 2014). Such
investments can be seen in throughout the hotspot, such as the construction of a new USD 200
million international airport in Sierra Leone by the China Railway International Company (to be
constructed near Freetown, inside the hotspot) and the contracts won by Huawei to provide
mobile phone service in Nigeria (PwC 2013). There is no discernible information on which
KBAs are impacted. It should be noted that between 2007 and 2013 only 4.2 percent of FDI in
Africa originated from China, with the majority coming from the US, UK and UAE (EY 2014).
India is also growing in its importance in terms of FDI in Africa as a whole.
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Foreign investment in Sub-Saharan Africa also includes the acquisition of very large land areas,
particularly for the development of agro-industries such as biofuel production. This is a concern
where environmental and social standards and governance are weak, and the ecosystem benefits
of existing intact and low intensity managed landscapes are not valued. Rural communities often
have the most to lose and have little ability to be heard in negotiations or in the awarding of
leases at national level. For example, British companies had acquired more than 3.2 million
hectares of land for biofuels in Africa by 2011, including concessions in Ghana, Guinea and
Liberia (The Guardian 2011). Such developments can be seen as welcome investment in the
agriculture sector (FAO 2009) or as a major threat, which may go against the interests of the
local communities (Cotula 2011; Zagerma 2011). In S&o Tomé and Principe, there have been two
major recent concessions granted: 5,000 hectares to the French-Belgian company Socfinco
(locally registered as Agripalma) to grow oil palm and 2,500 hectares to the French-Swiss
company SATOCAO to produce cacao. Although seemingly small, these areas represent nearly
10 percent of the island of Sdo Tomé, which is already crowded and heavily dependent on
imported food.

5.3.2 Main Economic Sectors

Agriculture

Agriculture is a major economic sector in all countries. Agricultural expansion to feed a growing
population and for commercial export development is the most significant contributor to land-use
change and deforestation across the hotspot and, hence, is the major pressure on species, site and
corridor outcomes (see Chapter 8). As much as 80 percent of the original West African rainforest
may now be an agriculture-forest mosaic (Norris et al. 2010), although patterns of human
influence on forest change are variable across the hotspot and subject to different interpretations
(see Section 5.4). Agriculture makes significant contributions to national GDP (from a 21 percent
share in Guinea to 57 percent in Sierra Leone), as well as to employment (more than 40 percent
of the labor force in most hotspot countries, around 60 percent in Equatorial Guinea, Liberia and
Sierra Leone and 80 percent in Guinea).

In the hotspot, agriculture takes many different forms, ranging from low intensity, traditional
cultivation and grazing, to intensive, commercial crop growing and plantations, for both urban
and export markets. Most rural populations supply both their own needs and a proportion of the
urban demand for cassava, maize and beans, meat, wood fuel and charcoal. Urbanization
increases local demand that has to be supplied from rural areas, and drives the conversion of
more agricultural land in the absence of technologies for the intensification of land-use (Norris et
al. 2010).

There is great variation among hotspot countries with regard to the proportion of land used for
arable and permanent crops (excluding land used for livestock grazing). In Togo, for example, 80
percent of potential arable land is already being used and severe land degradation is occurring in
the absence of affordable fertiliser or effective composting techniques (UNEP 2008). There is
also wide variation in the top commodities grown (by land area). Cacao and other significant
export crops, such as oil palm and rubber, are usually grown as single species monocultures and
plantations.
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The significance of cacao, especially in Cameroon, Céte d’lvoire, Ghana and S& Tomé and
Principe is shown in Appendix 5. In Cote d’lvoire, one third of the population depends on cacao
cultivation (in 2011, nearly 1.1 million tonnes of cacao beans were exported and cacao beans and
their products accounted for over 60 percent of total export revenues; FAOSTAT 2015). Even
though much smaller in scale, cacao is the most important cash crop in S& Tomé and Principe,
and most of the islands’ low altitude forests were cleared to make way for expansion of cacao
farming during the last century (UNEP 2008). Commonly, small-scale producers sell to export
companies. Due to the nature of the crop, large scale production by private companies is less
successful than smallholder cultivation. However, the low productivity of smallholder agriculture
in the hotspot has led to an expansion of area under cultivation. It has been postulated that a
switch to more intensive cacao farming methods in the 1960s could have averted over
21,000 km? of deforestation and degradation and the emission of nearly 1.4 billion tonnes of CO,
(Gockowski and Sonwa 2011). It should also be noted that some areas in the hotspot (e.g. the
Kwahu Plateau in Ghana and southwestern Céte d’lvoire) are predicted to become more suitable
for cacao production under climate change scenarios (Laderach et al. 2013), potentially
stimulating further expansion of agriculture.

Main exporters of cacao include Cargill in Ghana and Coéte d’lvoire, ADM in Cote d’lvoire
(under the UNICAO brand), and Cacao Marketing Company and Cacao Processing Company in
Ghana. Cargill and ADM have their own sustainability schemes (the ‘Cargill Cacao Promise’ and
ADM’s SERAP programme), both certified by UTZ. Individual smallholders or co-operatives are
certified by consumer-recognised schemes, such as Rainforest Alliance (with certified farms in
Cameroon, Cote d’lvoire, Ghana, Nigeria and Togo) and Fairtrade (with certified cooperatives in
Cote d’lvoire and Ghana). In recent years, S&o Tome and Principe has also invested in creating
cooperatives to export certified organic cacao and coffee, spices and fairtrade cacao. The
implementation of these projects has brought benefits to rural populations, by offering support
and a better payment to small scale farmers, but their impact on the forests is difficult to assess.
Cacao is normally produced in areas that have been cleared a long time ago, and the stabilization
of the price might reduce pressure on forest resources (R. Lima pers. comm.). The indirect
supply chain of cacao (i.e. the existence of intermediary exporters) makes it difficult to directly
connect major international end-product manufacturers with in-country impacts.

When world cacao prices decrease, countries compensate for declines in foreign exchange
earnings by increasing other export sectors (e.g. timber and minerals in the case of Ghana).
Cacao farming can therefore be both a direct and indirect driver of deforestation and forest
degradation.

Together with the Democratic Republic of Congo, Cameroon, C6te d’Ivoire, Ghana and Nigeria
are the largest producers of palm oil in Africa, responsible for 72 percent of Africa’s total oil
palm production in 2013 (FAOSTAT 2015); figures for 2013 production for the hotspot countries
are shown in Table 5.7. Major private sector producers operating in the hotspot include Presco
Plc (a subsidiary of the Belgian Siat Group), Okomu Oil Palm Company Plc. (in Nigeria), Dekel
Oil (in Céte d’Ivoire), Ghana Oil Palm Development Company Ltd. (a subsidiary of the Belgian
Siat Group), Twifo Oil Palm Plantations Ltd., Benso Oil Palm Plantations Ltd. (Ghana),
SOCAPALM, SAFACAM (both part of the SOCFIN group), Swiss Farm, Cameroon
Development Corporation and PAMOL (Cameroon), Agripalma (Sdo Tomeé and Principe) (also
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part of the SOCFIN group). There is strong pressure for expansion of production to supply
increasing demand from China, India and European and North American markets. There are
currently five large companies (French, Swiss and Cameroonian) involved in industrial palm oil
production in Cameroon, and six further multi-nationals believed to be trying to secure more
than 1 million hectares of land for palm oil production in the southern forested zone. This
expansion in Cameroon has potential for achieving poverty reduction, infrastructure expansion,
state revenues and smallholder support but there are also risks, including loss of forest and
farmland for local communities (Hoyle and Levang 2012). The Siat Group and Benso Oil Palm
Plantation have Roundtable for Sustainable Palm Oil (RSPO) certified plantations in Ghana.
Agripalma plantations (operating on Sdo Tomé and Principe) are also trying to get RSPO
certification but may have to pay large compensation for having cleared high conservation value
forests. In addition, Unilever (a global buyer of palm oil) has partnered with Solidaridad (an
internati